


THE 


EDINBURGH 

PHIEOSpPHICAL JOURNAL, 


exhibitikc a view of 

THE TROGRESS OF DISCOVERY IN NATURAL PHILOSOPHY, 
CHEMISTRY, NATURAL HISTORY, PRACTICAL MECHANICS, 
geography, NAVIGATION, STATISTICS, AND THE FINK 
ANL USEFUL ARTS, 


FROM 

OCTOBER 1. 1821, to APRIL 1. 1822. 



Dr BREWSTER and Professor JAMESON. 


TO BE CONTINUED QUARTERLY. 


VOL. VI. 


EDINBURGH; 

PRINTED FOR ARCHIBALD CONSTABLE AND COMPANY. 


1822 




CONTENTS 


OF 


No. XI. 


Page 

Akt. I. Account of the Recent Chemical Researches of M. Ber¬ 
zelius and his Pupils. In a Letter to Dr Brewster 
from a Correspondent in Stockholm. (Continued 
from Vol. IV. p. 22.) - - 1 

1. Experiments of M. Berzelius upon the Alkaline 

Sulphiireto, attf! nn the Combinations of Al¬ 
kalies with Metallic Snlplmrets, - ib. 

2. Account of M. Berzelius's recent Experiments 

on the composition of the Oxides of Pflttinum 
and Gold, - - - 9 

a. Oxides of Platinum, - • ib. 

1. Oxide of Gold, - - 11 

. 3 . Researches on the Composition of some Mi- ^ 
natal Substances, by M. A. Arfwedson, 12 

a. The Disthene or Cjsnite of St Gothard and Norway, 13 

b. The Ncphchne of Somma, - - ib. 

c. The Sodolite of Vesuvius, . • ih> 

4 . Researches respecting the Pjrroxenes, &c. by 

M. Henry JRose, - - 14 

5 . Researches respecting the Amphiboles, by M. de 

BonsdorfF, - - - • 16 

IT. Account oB the Earthquake which desolated^the Island 
of Za^e or> the 29th December 1820 . *In a Letter 
to M. de Ferussac from Count Mercati, - 19 

III. DesSkiption of the Trinity Pier of Suspension at New- 

haven, near Edinburgl^. By Captain Samuel Brown, * 

R. N. In a Letter to Dr Brewster, - 22 

IV. .Recount of a great and extraordinary Cave in Indiana. • 

In a Letter from Mr Benjamin Arams to John H. 
Farnham, Esq. of Frankfort Ohio, - S 9 



CONTENTS. 

Aut. V. Obfi^aticms <m the Production of Electricity by Con¬ 
tact. By C. G. GMBiiiNy Professor of Chemistry in 
the Urfiversity of Tubingen. Communicated by the 
Author, - - - ^32 

VI. On the Coral Islands of the Pacific Ocean. By Dr 

A. YON Chamisso, - . . 87 

VII. Observations on the Final Report of the Commissioners 
of Weights and Measures. By the Rev. George 
Skene Keith, D. D. - . 41 

VIII- Remarks on Azalea, Rhododendron, Ledum, and Leio- 
phyllum; with Characters of these four Genera. 

By Mr David Don, Cfurator of the Lambertian Her¬ 
barium, . . . . 47 

IX. On the Geographical distriuution of Insects. By 

M. Latreille. (Concluded from Vol. V. p. S 78 .) 51 

X. Observations on the’ Countries of Congo and Loango, 

as in 1790. By Mr Maxwell, Author of Letters to 
Mungo Park, &c. (Continuedfrom Vol.V. p. 275 .) 62 

XI. Observations on the Difference of Level of the East 
and West «Seaa. Dy Jom* IloDiooM, Eeq. F- R. S. £ 1 . 

In a Letter to Dr Brewster, - - 69 

XII. A Monograph of the Genus Erineum. By Robert 
Kaye Greville, Esq. F. IL S. E., M. W. S. &c. 
Communicated by the Author, - . 7I 

XIII. Account of Electro-Magnetic Experiments made by 
MM. VAN Beek, Prof. Van Rees of Liege, and Prof 
Moll of Utrecht. In a Letter to Dr Brewster, 83 

XIV, Notice respecting Dr Wallicii’s Journey in Nepaul; 

being an Extract of a Letter from Dr Wallich, Su¬ 
perintendent of the Botanical Garden near Calcutta, * 

to Dr Francis Hamilton; dated Nepaul, 28 th 
March 1821 , . ^ - - 86 

XV. Notice of Mineralogical Journeys, and of a Mineralo- ♦ 
f . gical System, by the late Rev. Dr John Walker, 

Pro/easor of Natural History in thew University of 
Edinburgh, - •t - 88 

XVI. Observations on Water-Spouts. By the^Honourable 
Captain Napier, R, N, F. R. S. E. In a Letter to 

• Dr Brewster, - - - 95 

XVII. Observations on Vision tmongh Coloured Glasses, and 

* on their application to Telescopes, and to Microscopes 

• of great magnitude. By David Brewster, LL. D. 

* F. R. S. L. &. Sec. R. S. Edin. - « 102 



CONTENTS. . \u 

4et* XVIII. Account of a Map of«the Countty between the 
Erawadi and the Khiaendueen Rivers. By Fran¬ 
cis Hamilton, M.D- F.R.S.L. E. &F.A.S.L, 

& E. Communicated by the Author, - 107 

XIX. On the Comptonite of Vesuvius, the Brewsterite 
of Scotland, the Stilbite and the Heulandite. 

By H. J. Brooke, Esq. F. It S. Lond. M. G. S. 

&c. &c. Communicated by the Author, 113 

XX Observations on the Impregnation of Wood with 
Sea-Water, and on the Fogs of the Polar Seas. 

By William Scoresby, Esq.F.R.S.E. M. W.S. 115 
XXI. Account of the Voliano de Taal, in Lu 9 on, one of 

the Philippine Islands. ByDrA.VoN Chamisso, II 9 
XXI I. On the AncienUlistory of Leguminous Fruits. By 

Professor Link. (Continued from Vol.V.p. 369 .) 122 
XXII'. On the Arseniates of Copper. By H- J. Brooke, 

Esq. F. R. S. Lond. M. G. S. &c. &c. Commu¬ 
nicated by the Author, - - 132 

XXIV. Remarks on the Insensibility of the Eye to certain 
Colours. By John Butter, M. D. F. L. S. 

M. W. S. &c. &c.; Resident Physician at Ply¬ 
mouth, - - ^ 135 

XXV. On Ciyolite; a Fragment of a Journal by Sir 
Charles Giesecke', F. R. S. E., M. R. I. A., 

M. G. S., &c. and Professor of Mineralogy to 
the Royal Dublin Society, - 141 

XXVI. Remarks on the Flora Scotica of Dr Hooker, P45 
XXVII, Accost ofthe Thermal Springs of Yom-Mack. By 
John Livingstone, Esq. Surgeon to the British 
Factory, China. Communicated by the Author, 156 

XXVIII. Remarks on the Specific Gravity of Sea-Water in 
different Latitudes, and on the Temperature 
of the pcean at different Depths. By Dr J. C. 
Horner, - - - • I6l 

XXIX. Accdhi^of the Observations made at; Liverpool 

the Solar Eclipse of September 7.1820. By 
Thomas Stewart Traill, M.D. F.R.S.E. &c. 
Communicated by the Author, - I 67 

XXX. Observationson theY^iriation Mid Dipof die Needle, ** 

made during Kirtzebue’s Voyage of Discovery, I 69 
XX^I. Proceedings of the Royal Society of Edinburgh, 170 
XXXII. Proceedings of the Wernerian Natural History \ 

^ Society. (Continued from Vol. IV. p. 427*) 172 



iv . CONTENTS. 

Art. XXXin. Scientific Intelligence, - - 

I. NATURAL PHILOSOPHY. 

Astronomy. 1. Burg’s Observations on the Eclipse oi‘ the 
, 7th .September 1820. 2. AstronomicalJournal. 3. Astro¬ 

nomical Observations at Bushcy Heath, Stanmore, 171 , 17 .'; 
Meteorology. 4. Remarkable Aurora seen at Belleville, In¬ 
verness-shire, in a Thunder-Storm. 5. Dr Wollaston the 
Inventor of the iEthrioscope, - - 175-177 

Optics. 6 . Remarkable Dichroism of Tourmaline, - 177 

Magnetism. 7- On the best kind of Steel and Form for a 
Compass-Needle. 8. Effects of Magnetism on Chrono¬ 
meters, - - - 177i 17 s 

Electro-Magnetism. 9 . New Electro-Magnetic Apparatus, 178 

V 

11. CHEMISTRY. 

10. Improvement on Wedgwood’s Pyrometer. 11. Sponta¬ 
neous Explosion of Chlorine and Hydrogen. 12. Heat 
produced in the Skin by Clilorine. 13. Tests for Arse¬ 
nic. 14. Camphor. 1.'5. Chemical examination of a Li¬ 
quid from the Crater of Vesuvius, - 179-182 

III. NATURAL HISTORY. 

Mineralogy. 1G. Sulphato-tri-carbonate of Lead. 17-Calc- 
sinter determined to be true Calcareous-spar. 18. New 
Mineral from Aachen near Altenberg, - 183, 184 

Zoology. 19- On the Spurs of the Ornithorynchus. 20. Ilors- 
field’s Zoological Researches. 21. Natural History of the 
• Crinoidea, or Lily-shaped Animals, by J. S. Miller, 

A. I... S. 22. Latreille’s great Work on* the Ihiropean 
Coleopterous Insects. 23. Sea-Snake of the Aleutians, 
Norwegians, and Hebridians, - - 1«4-189* 

Botany. 24. Red Snow in New South Shetland. 25. Tri- , 
toma media, - - - - 189 

IV. general science. ' 

26 . Methods of Kindling Fire on the Iiandwich Islands. 

27 . Eartliquake at Inverary. 28. Methtl^ •£ Illuminating 
the Dials bf Public Clocks with Gas. 29* Lithographic 
Paper. 30. Manufacture of Glass. 31, Dark-^rown Streak 
on the Sea occasioned by Crabs. 32. Height of the Moun- 
*' tains in Owhyec and Mowje. 33. Instinct of the Ho¬ 
ney-Eater Bird. 34 . String Alphabet for the Use of the 
‘ Blind. -35. Luminosity of the Sea, - ^1 9 O- 1 96 

A^t. XX^TV. List of Patents gi’anted in Scotland since 1st 
« ^ September 1821, - - Jgf) 



CONTENT^ 


ot 


No. XU. 


r*g» 

Anx. I. History of the Indention of Pendulum Clocks by Chm- 
. tian Huygens. By J. Van Swinden, Couiicillor 

of State, Prof, of Nat. Philosophy at Amsterdam, &c. 197 
IT. Observations on the^ountriea of Congo and Ltiango, 
as in 1790 . By Mr Maxi\fi.l, Author of Letters to 
Monoo Park, Sic. (Concluded from Vc^, VI. p* 213 
HI: Account of Electro-Magnetic Experiments made by 
MM. Van Beek, Prof. Van Rees of Liege, and Prof. 

Moll of Utrecht. In a Letter to Dr Brewster, 220 
TV. Barometrical Observations made at the Fall of the 
Staubbach, by J. F. W. HiRst rel. Esq. F.R. S. L. 

& E., and Charles Babbage, Esq. F. R. S. L. & E. 22* 

V. On the Determination of certain Secondary liaccs in 

Crystals, which require neither Mtesurement nor 
Calculation. By A. Levy, M. A. of the University ^ 
of Paris. Communicated by the Autlior, - 297 

VI. On the Effects of Magnetism on Chronometers. By 

Pei fr laEcouNT, Esq. In a Lett*, r to Dr Brewster, 238 
\ 11 Extracts from Dr IIiBnrnT’s Description of the Shei- 
J.ind Islands,— 

1. Account of the Pursuit and Tapluie of n dio\e of Whales, 

2. Account of the Ling Fishery at the IJaaf, 

3. Accomit of tbo|i|[alc of Stennea, the Holes of Scraada, and V 

Gnnd^ the Navir, - - - 8W 

4. Accouiw of the Religious Paroxysms of the Sfaetlandlyra, 250 
&■ Aqgo^^ of the Teutonic Fortress, called the Burgh of 

Mousa, - - ** - 851 

6. Method of Bloodletting in Shetland, - • £55 

VIII. On the Ancient History of Leguminous Fruits. By 
Professor Link. (Concluded from Vol. V. p. 131.' 

IX- On the Extraordinary Darkness that was observed in 
some parts of the United States and Canada, in the ^ 

* month of November 1819* By FnEDKRiSBHHISrt*, * 
Professor ^ Miithmiialics and Natoral Philo<ii|iliy in \ 
Middlelnury College, Vemwoit, - s 



jj CONTENTS. 

Akt. X Account of a Map by a Slave to Uie Heir-Apparent ' 
of Ava. By Francis Hamilton^ M, D, F.R.S.i<. 

& E« & F« A.S.E. & £• - - 270 

XL New Inquiries into the Laws which are observed in 
the Distribution of Vegetable Forms. By Baron 
Alexander Hvmdoldt, - - 27* 

XII. History of Mechanical Inventions and Processes in 

the Art^j— - - - 290 

I. Account of Factitious Gilding for Chun.Bndges, and 

other Works in Iron. Communicated by John Ro> 
msoMf Esq. F. R. S. E. - - S90 

' 2 Account of a New Copying-Press, - • 291 

J. Description of d New Safety.Lampioi Mines. ByJoRM 

MuaRAY, Esq. F. L. 8. and Lecturer on Chemistry, 292 
4. Account of a New Patent Pocket Copying-Press, by 

M. J. Bhukfi., • - 291 

d. Ml BaooKEDOK''B Improvement on the Method of Draw¬ 
ing Cjlindneal Wiie, - 29t 

6- Account ot Mi W itty’s Improvement on Pumps, ib 

7. Account of Mr Glabstom''*. New Method of Propelling 

Steam-Boats, 29o 

h Account of Mr Hacker’s ImpiovemeHts ui the Art of 

Making White Lead and Verdigns, - 29S 

9. Account ot Mr Ioiin ion's Method of Consuming tlic 

Rmoke of Sicani-Engincs, . 297 

10. Account ot Mr Saul’s Fruit-Gathcrcr, - ib 

II Mr Ailin’s Method of Protecting Steel Articles from 

Rust a Coating of Caoutchouc, - 203 

I? New Method of Illuminating Houses with Gas, 899 

13 Account of a New Process foi separating lion tiora other 

Metals. Bv J. 1 .W. Hlrscubl, Esq. P.R.S.L. & E 300 
11 Account of Mr Phillip’s Method oi Propelling Vessels, 302 
1 S. Account of Messrs Rbbbucad and Parky’s Method of 

Propelling Vessels, . - ib. 

IG. Account of Mr Hill's Rnprovement on the Manuiac- ^ 
tui e of Starch, \ - 303 

17. Account of Mr Ward’s Alterinding Steam.Enguic, ib. 
|8. Account of Mr Sybin’s Improvem^tsaon Steam-Engines, 303 
XIII. Accoihit of the Hot-Springs of Fumas, in the Island of 
^ St Michael. By J. W. Webster, M.D. (’or. Sec. 

L S’. N- E., M. W. S., Sec. - - SOb 

~ XIV. An Account of some Mistakes relating to Dr Brad¬ 
ley's Astronomical Observatkma, and Harriot's 
A|SS. By Dr liooEarsoN, Savilian' Ihrt^eas^ of t 
' ' ^ Astronomy in the University^jof Pxiord, 313 

XV. Dcscriptiaii of some New and j^e Plants discovered 
’* ‘ in CoDddd in the year IS19. By John Ooldie, 319 





CONTENTS. 


Ill 


Art. XV^J. Description of a Teinoscope for alterinj^ the Lineal 
Proportions of Objects; with Observations on 
Professor Amici’s Memoir on Telescopes without 
Lenses. By David Brewster^ LL. D. F.R.S.L. • 

&. Sec. R. S. Edin. - - 3S4 

XVH. Description of the Slide of Alpnach. By tlie late 
John Playfair, Esq. Professor of Natural Phi¬ 
losophy in the University of Edinburgh, & Sec. 

R S. E. With Notes and Observations, 338 

XVIII. Account of Meteorological Observations made in 

N. America by Dr ^jloLYOKE and Prof. Dewey, 349 

XIX. Account of Natural Ice-Houses in Connecticut. By 
Ben/amin SiLLiMAN, Frofessor of Mineralogy in 
Yale College, ^ ~ - - 353 

XX. Description of a New and Portable ^Ethrioscope. 

. By John Murray, Esq. F. L. S., M. W. S., and 

Lecturer on Chemistry, &c. - - 356 

XXI. Description of a Copper Battle-Axe found in Ratho 
Bog, and now in tlie possession of A'ndrew Wad¬ 
dell, hsq F. R. S K. - - 357 

XXII. Meteorologicdl Observations made at tlie Radcliffe 
Observatory, Oxford, in tlie years 18l6j(H817. 
181vS, 18)9, 1820, 1821. Communicated by the 
Rev. A. Robertson, F. R. S. Savilian Professor 
of Astronomy at Oxford, 

\XriI. Notice respecting Mr Barlow's New Discoveries 
on th# Magnetism of Red Hot Iron, &c. 

XXIV. Practical Rules for the Detemiinatioii of the Radii 
of a Double Achromatic Object-glass. By J. F. W. 
Hersihel, Esq. F, R. S. L. & E. &c. 

Proceedings of the Royal Society of F.dmburgh, 
Proceedings of tile Wernerian Nat. Hist. Society, 
Proceedinglof the Cambridge Philosophical Society, 374 
Scientif^Intellioence, - - * 378 

•ir natural PHILOSOPHY. » 

\sTRONoMV. 1 .Jt omet of 1819. that seems to have passed over 
the Sun, - - - - 378 

Optic s. 2. Mr rierschel’s Experiments on Plagiedral Quart.^. 
fi . New Property of the Ordinary Ray of Crystals wnth tw'o 
Axes. 4. Singular Effect of Heat on the Colouring Matter 
^ of Ruhy, - - - 3 ^c) 


XXV. 

XXVI. 

XXVII. 

XXVIII. 


359 


360 


361 

370 

373 


Electricita . 5. Singular Effect of Lightning at GenetJ^, 

l^^ETEORo^onv. 6. Mr Bowditch on the Meteor of Nov. 1819. 
7 . Remarkable Aurora Borealis seen in Scotland. 8.^e- ■ 


11 ?. 



CONTENTS. 


teoric Fire in the Marsh of tlie Chapelle-aux-Plancbes, (). 
Meteorological Observations made at Alderley Rectory, Che¬ 
shire, in 1821. 10. Extraordinary Stonn of Rain in N. Ame- 

. rica. 11. Salt Storm in N. America of the 3d Sept. 1821. 

12 . Remarkable Fall of the Barometer on Dec. 25- 1821, at 
Geneva, and in Scodand. 13. Fall of a Meteoric Stone at 
Juvinas in France. 14. Meteoiic Stone in Courland, 3BO~o8:> 


II , CHKMISTRY. 

15. On the Combinations of the Eartha.with Platinum, ike. 16 . 
Apparent Conversion of Cast-Iron into Plumbago. 17. On 
the difference between Sea and Land Air. 18. Berzelius’s 
Analysis of Crystallised Calamine of Limbourg. 19* Count 
D’Ohsson’s Analysis of Chondrod^e. 20. Mr Irving’s Ana¬ 
lysis of the Foliated Sulpliato-Carbonate of I.«ad. 21. M. 
John’s Analysis of Meteoric Iron and Meteoric Stones. 22. 

M. Grotthus’s Analy.siis of the Meteoric Stone of Courland. 

23. New Blowpipe, - - _ 385-390 

Hydrostatics. Specific Gravities of different Bodies, .3i}0 


III. NATI RAI. HISTORY. 

Mineralogy. 25. Cave of Kirkdale in Yorkshire. 2(). .Spinel, 

&c. 27. Andalusite, &c- 28. Blowj)ipe. 29 . Sapjihirinc> 

30. Native Hydrate of Magnesia. ;>1. Eudiaiitc. 82. So- 
dalite. 33. Meionite. 3t- Lievrite. 35. Fahlunite, &c. 

36. Apophyllite. 37* Heavy-Spar. .38. Strontianite. 

Polyhalite. 40. Picrophannacolite. fJ. Iron-Pyrites. 4l'. 

* Fossil Skeletons of the Mammoth and Elcjihant. 43. Satin- 
Spar. 44. Native Yellow^ Oxide of Tungsten. 4.1. Taiita- 

lite in Haddam Rocks. 46’. Chrysoberyl of Haddam, 390-3.05 
Zoology. 47- Bowdich’s Works. 48. Ornithorhyncus, 3p5, .397 
Botany. 49 . Extraordinary Producti^'cness of the Orange-trees 
of St Michael's. 50 Dr Jack’s Description of Trees of Su¬ 
matra and Malacca. 51. Leucopliogup Malayanum. 52. « 

Oi^ntal Sassafras. 53. RaiflesiaTitan. x54. Camphor-Tree, 
Dryabaknops '‘camphora. 55. Varnish-^ee of Rumphius, 
StagmariaVemicifiua of Dr Jack, - - 397-400 

IV, GENERAL .SCIENCE. ^ 

56. Pre^easor Moll on the Dutch Troy-Pound, 57 . Detonations 
in Mount Brasier. 58. Method of rendering Cloth incom¬ 
bustible. 5p. Egg$ preserved 300 years. 60. Fatal Accident 

• fr om AeJ ^umes of Iron-Cement. 6T. Volcano in the Island 

62 . Earthquake at Celebes, - * 400-402 

Art. XXlx. List of Patents gnmted in Scotland from 17 th 

* Noveralwr 1821 to 5th February 1822, 403 



THE 


EDINBUEGH 



PHILOSOPHICAL JOURNAL 


Aut, \.-—Acr(nini qftfte Recent Chemical Researches M. Res.- 
ZEUva and his Pupils, fn a Letter to Dr Bbewster from 
a Correspondent in Stockholm. Continued fironi Vok IV. 
p. 2^) 

1 Rjrperimcsits of M. Berzelius upon the Alkaline SvlpTmrets, 
and fyn the Conihinathms of Alkalies xAth Metallic Svlphurets. 

M • Bbiizi r.iirs has communicated uj the Acadei^ of Sci- 
ontes of Slockhohn, a Menioit on the Alkaline Suijmurets, in 
which he ha's endeavoured to develope the nature of these sub¬ 
stances, of winch w'c owe the first detailed account to the labours 
of M. Berthollet. {Annalcs de Chhnie, tom. xkv.) Having 
discovered the pres<ju:ice of sulphuric acid in Ilepar, M. Ber- 
thollct attributed its ftirmalion to the decomposition of water, 
Uie bydrtigeu <»f whicli combining with another part of the suU 
}>hur, gave rise to the sulphuretted hydrogen. M. Vauquclm, 
*who hus more recently examined these combinations, concludes 
4iroui his exjicrimcnts that it %u& probable, but not proved, that 
the sulphuric acid is already formed before the additiiqp of 
waler^ and that tln^Hepar is a mixture of sulphate of po¬ 
tash^ and of sulphurs of pitassiuni. In this casei the sulphur 
acidifies itself at tJ^ expellee of the potash. As the experiments 
of M. Vauquelin leave this question undecided, M* Gay Lus- 
«ac adduced new proofs in favour^of the opinion of that chemist.'*' 
He observed, tliat when potash or alcohol is treated with sul-, 
phur., at 4^ tcuiperature scarcely so great as red hcat^Jt.fbuws 
the hyposulphite of potai^i, and not a sulphate; andjbyccm-.. 

• YOU VI, KO. 111. J^KtTVRV ISSSJ. A ^ • 




Berzelius Hpmt ilte Aikalike SuJ!pkurd!gi anti tm 

sideriiig the hyposulphite as formed before the adcBtion of water, 
the sulphate ought tO be so also. M. fiersditis observes, that 
this pfitJiomenon does not decide the question; f&e at first, 
tSe potasb or alcohol is, in reality, a hydrate ofjpotaidi; the hy- 
jx>sulphite may form itself at the cxpcnce of the water, which 
ought to be replaced by the hypo&ulphurous acid; and, be¬ 
sides, it appeam, that at a louver temperature tlie alkalies ought 
to unite to a maximum of sulphur; whenci* it follows, that the 
combinadons which sulphur forms with oxygen as well as hy¬ 
drogen, ought to be in their maximum of sulphuration. M. Ber¬ 
zelius has, therefore, sought more decisive proofs. He made 
a current of dry hydrogen gas pass over sulphite of‘ potash red¬ 
dened in the fire, and collected tlie water which is formed by 
the reduction of the sulphate The weight of this w ater indi¬ 
cates, that the potash was decomjKJsed conjointly witli the sul¬ 
phuric acad ; and he obtains a suljihuret of potassium of a fine- 
cinnabar red colour. By substituting sulphuretted hydrogen 
gas, or the vapours of tlie sulpburet of carbon in place of hydro¬ 
gen gas, the sulphate of {xitasli is dc'comjxised still more easily, 
and gives sulphurets more rich in sulphur. All these stilplui- 
rets dissolve in water, and their solutions are not disturbed by 
the muriate of barytes,—a decisive proof, that the water contri¬ 
butes nothing to the formation of the sulphuric acid, and, con- 
,sequently, that M. Vauquclin’s idea, that this acid is finrmed by 
the reduction of a certmn quantity of potash is perfectly correct. 
M, Berzelius has proved by experiment, that, on this occasion, 
ibree-fburths of the potash are reduced to form the sulphudri 
acid, which combines with the one-fourth which is not decom- 

, I 

posed. The ardmary Hepar ma^ then he considered as a mix- 
tore of OitF. Ajois of sulphate of potojii, with thoex atoms 
stdpharei ofptdassium. % 

M. Ber^us next examines the diffemt^iroponions in whidb 
the sulphur had the potasrium may unite; he finds that there 

aHf seven different degrees. The sulphurets of potaMsunt are 
,,^^|fbtained in the ftiUovring manner. 

1. 7*he Protosfi^kuret'^Pokusi'um KS*, composed of om atom 
*.of potasrium and two at^ns of sulphur, the redactkai of sul* 
pbate ^ potash by means of carbon or hydrogen. 1ft Beradtua 
*' shew^ that this sul|^uret basnot the comlmstifcality whkhhla been" 
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itte C(»n&inaH()*i0 gfJilkalies with Metai^ Su^s^r^- 


8u|^posed, and tibat it is ant this sulphuret of patAadum only, 
which renders the pyrophorus of Homberg bo extiemely com¬ 
bustible. 

S. (M. Berzelius found, that it would be too much tb 
make a nomenclature fmr these different sulphurcts,) is obtained ' 
when sulphur is exposed, with an excess of carbonate of potash, 
to incundescenco in vessels closed against the entrance of air. 

9f KS®, When the mixture of sulphur with carbonate <rf po¬ 
tash in excess is exposed to a red cherry beat, till it disengages 
carbonk acid, or when carbonate^of potash is decomposed by 
fire, by means of a current *. f the vapours of sulphuret of car¬ 
bon. 

4. KS'^. When the sulphate of potash is reduced by means of 
sulphurett^ hydrogen gas, the sulphur is remarkable for its 
transparency, and by its wine-red colour, bordering a little up¬ 
on yellow. A part of the sulphur of the sulphuretted hydro¬ 
gen is set at liberty during the operation, and is deposited with 
the water in the cold part of the apparatus. 

5. KB^, By the reduction of the sulphate of potash by means 
of the vapours of sulphuret of carbon; or when sul^^retted 
hydrogen gas is passed over the ordinary hepar, till the sulphate 
of potash whicli it contains, is decomposed. 

6. KS®, When sulphur is added in excess to the preceding, 
and the mixture is heated in a current of sulphuretted hydrogen , 
till it yields no more «ailphur. 

7. KS^®, Is the saturated combination of sulphur which con¬ 
stitutes the ordinary hepavy when it is prepared by adding to it 
sulphur in excess. 

With respect to KS'^, KS®, M. Berzelius has doubts of tb^ 
e^steuoe, not because tha rebuilt of the experiment which yields ' 
them is doubtful, but bopiuse these odd numbers are not^t 
known in any other ijp^^nic combinations. They pmy, besides, 
be very likely nothij^ mure than lixed and detelinihate cennbi- 
mijttons of two othcl^ulphurets of potassium; for this evidently 
takes place with the sulphuret of magnetic iron, whether native 
or pirodiiced artificially. In this list substance the iron is, ac- 
conling to the experiments of Stromeyer, comlnned with l^th,. 
a# infiKh'(Kil|lhur as in the true protoeulphurct of iron,'and» Cons, 
sequtnfly,» as T to 6. ^ * 
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H. Berzelius thinks also^ that the auKxhnutii ^ sul^utMtian 
of potassium k not well (Jetennined, And 3Qa^».]gUo 

bablj, be the true protosulphuret; hut the "expentniSfts «&h 
he has yet made on this point only give vague rcstiks. He has 
often, for example, produced a fiepor 6£ a more lively 
than the ordinary kind, and which dissolyes in water, leaving a 
reddue of sulphur in powder. But when M. Berzelius melted 
the h^iar with a great excess of sulphur at a gentle beift, and 
left it afterwards to cool so slowly, that the sulj^ur could Sepa¬ 
rate from the hepar by means its inferior specific gravity, the 
superior stratum was only pure sulphur, and the inferior one 
dissolved in water without a reridue. A solution of KS' ® in 
water, which was made to boil wilh sulphur, dissolved a little^of 
it; but the sulphur precipitates itself by cooling. A solution 
of KS* ® in alcohol, dissolves by digestion much of the sulphur, 
a part of which separates in cooling; but it is difficult from 
this, to distinguish between a solution of sulpliur in alcolml, and 
an affinity of potassium for a new dose of sulphur, aided by 
the presence of alcohol, 

M. Berzelius is of opinion, that in every case we may csonsi* 
der the sulphurets of potassium which contain 2, 4, 6, 8 and 10 
atoms c^ sulphur, as well established. It is evident, that die 
sulphur is found in the very simple ratio of 1, 2, 3, 4 and 
^ M. Berzelius next examines tlie preparation of liepar *m file 
humid way. Having melted the hydrate of potash with a 
gentle h^t, he added to it small portions of sulphur, Which efis- 
ijsolved with strong effervescence, and produced a fioeculent mat¬ 
ter which swam upon the melted sulphur. The c^enescence 
arose from the disengagement of the vapours of water. The ^ 
fiocculant matter separated from^^the |sulphuret. Was the hypr,*.. 
suAfliu! of potash. When the potash employed was in excess, 
^le sulpbui^ i^umed in cooling, the rludlish pale cxdour 6^ cin- 
WW- 'I'ms ia .the cc^ur of the protostaphuret of potasrimn; 
and this experiment proves, thnt it is the ^tash, and not the 
water, which was decomposed by the sulj^ur; few bad it been 
otherwise, it would have fon|ted a cdlouricss hydriMsblpha^ of 
potash. Wltatever excess we takeof puiari), it do#s ffWhl at 

(his iempcbatufe either the sulphurous er the sulphiiriiqii i 
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^ jis prtijiiiied in a aoludon, ^ilWe is only a 
dkigl'ea can be observed between tbe tnaxlniuin and 
minimum; and it is this which fnnns, wh^ a hydru>su3|diate of 
|lota£6 is expose4 fna* a sufficiently long dme, till its hyStOj^lat 
oxidated. It is, theiWbre, KS*. The u«|)ar, which is formed 
by a complete saturation of a lixivium of caustic potash, which 
is boiled sulphur, ccaiUuns three-fourths of potash, convert¬ 
ed into KS*^, or into a sulphuretted hydro-sulphuret of potash 
corr^ponding to it, and one-fourth of potash combined with a 
quantity pf hypo>sulphuipus acid| which contains three dmes as 
mud) ojtygcn as itself*. Wlien potash is added to it, the state 
olftieutr^ffity of the hypo-sulphite changes first, and afterwards, 
by new additions, that of the sulphureUed hydro-sulpburet. 

Amonj| *he sulphurets of other alkaline bases, M. Berzelius 
has examined only those of Calcium. The protosulphuret of 
this metal is formed, by passing a current of sulphuretted hy¬ 
drogen gas over pure lime in a porcelain tube, in a state of in¬ 
candescence. It forms Avator and sulphuret of calcium, of a 
light rose colour. It contiuns no trace of sulphuric apd. The 
sulphuret is not altered by pure water even when bo^fllg. M. 
Berzelius has preserved it under water in flasks, full and well 
corked, during whole months without sufioring any altoradon. 

small portion of this sulphuret is soluble in water. This so¬ 
lution, when eva[>oratt*d in vacuo, yields a white crystalline mass? 
which, i^cn beatedt with the exclurion of air, yields its water 
' <rf crystallization, and becomes sulphuret of caldum. This suk^ 
phurct has then a great analogy with the c^anurets, and the sul- 
■* {dio-cyanurets of alkaline radicals which appear soluble in watpr; 
^whence M. Berzelius concludes, that this may probably be the 
casewith the sulphurets the same radicals. The protosulphuret 
is the only sulphuret oi calcium which con be obtained in dieaiy 
way. In the humidVSy we can ol>tmn two othei1io|^t36ikn,one of 
which is e^ttfmined a long time ago by Bu^lz and Sem- 

hard^» ^ more recently by Mr Herschel; and the other, the 
,.|M^rsu)phurct CaS* which is obtamed pure by digesting the 
|H^t!lto(Mdphurct with water and sijphur in excess. 

• +8KS10* • 
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The nature of the s<^ati<»us of tlfelpfulplsttretfi he ex|ilEunr 
ed in two ways. They either form hy<&cv.k^llwrtts t*f isiftil)#' 
cd bases, or, as has alreody been smd, the sul^hurets may dri!^ 
solve without alteration. This quesdeto ^cannot yet be resolved; 
and the phenomena are equally explicaliiil^ ilpon l»tb by|>oth€ses. 
But in ^ case of the sulphurets oxidating when they dissedve, 
it follows, that hydrogen ought to form with sulphur as many 
acid combinations as there are degrees of sulphurathm of potas¬ 
sium soluble in water; that is, we ought to have at least five 
hydro-sulphiirie acids, whose oombinationB with salifiable bases it 
would be difficult to distinguish byaiiy notqenclaturc atOiice scien¬ 
tific and harmonious. It is true, that these sulpbulrfets of hydro¬ 
gen cannot be all obtau^d in an insulated slate ; but this proves 
nothing eitlier one way or another. For M. Berzelius oliserves, 
that the hypo-sulphurous acid cannot be obtained in an insulat¬ 
ed state; and yet the hypo-sulphites are not less real; on the 
other hand, sulphuretted hydrocyanic add exists in an insulated 
state, though it decomposes in contact with potash. 

The sulf^tiret of potasaum has a very great tendency to form 
double sulphurets with a number of substances, particularly 
electro-n^afivc ones. It is owing to this tendency that the 
alkaline sulphurets exercise such a dissolving power over a great 
number of metallic substances; for from KS* to KS**' the 
'jnetals appn^mate at a high tempcraUirc the excess of sulphur, 
and reduce the different sulphurets of potassium to the state of 
imotOiSulphuret. 

' The ppoto-sulphuret of potassium combing with tlic sulphti^ 
ret of hydrogen in the proportion of one atom of the former to- 
two of ^ latter = KS® 4-S H* S. This Niouble sidphuret in 
obtained by parsing a emtent of sulj^iirctted hydrogen gas 
ov^ the carbonate of jiotash, at a beat, till the gas 

which issudci^ from the iqiparalus ootitmnWVatOr and caihonic 
add gas. It is Rightly yellow, an^ery crjfegtalHne, having the 
appearance <ff a melted salt Pi^lvcd in water. It &enm what 

» called Ihc n&uiral lu^dromlp^icde of potash, (Oondderlng the 
lution of the protosulpliurk of potassium as a subdlydro- 
''sulphate). . Sulphut, as well as all the mdtaihe sulpbotets, solu- 
We iilKustic potash, drive away from it the milph^;n:teid fey- 
/drogan,* aijd combine with the sulphuret of potasdum, iThroc 
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atoms pf und Uunte atoms oC thf! metaliiic ai>l|^urets ro 

ato re^nitod to «£|miate entirely the two atoms of sul. 
]^lir|^^tod hydrogen) together with one atom of proto^sulphureL 
ftUl IKitoBshim* These decompositions are made eveh in th^ 
hut^ way. The sn}(^uret of arsenic pulverisoilf 

dnveaofT at an ordioaiy temperature the sulphuretted hydro¬ 
gen gas from a solution of neutral and slightly concentrated 
hycTromljihsUe of potasli, with the same force as if a liquid‘acid 
had be^ added to it. 

The pirato-sulphuret of potassium ocHubines equally with two 
atoms the solphuret of carbon = Kb* -f 9> CS*; but wh«i 
this cmnbinatiOD is prepared in the dry way, it decomposes 
when dissolved in water; the carbon separates from it entirely, 
and the solution contains only KS*^. The proto-sulj^uret of 
potasduin dissolves the sulphuret of carbon in the humid way 
without separating from it the carbon. 

Besides these two double sulphurets, M. Berzelius has exa¬ 
mined the action of the alkalis and tlicir sulphurets on the suh 
pburcts of Ari>emc, Molybdeua, Chrome, Tungsten, Titanium, 
Tantalium, Antimony, Gold, Platina and Rhodium. Hhere are 
four methods of dissolving tlic metallic sulphurets in an alka¬ 
line menstruum. 1. To dissolve the metallic sulphuret in a 
eoluticu of the protosulphuret of potassium, or of the doable 
sulf^uret of potassium and hydrogen, (hydrosujfbate of pot¬ 
ash). ^ To dissolve the oxide of the metal by the double sul- 
_ phuret of hydrogen and jiotabsium. 3. To dissolve the metal- 
*lic sulphuret by caustic potabh; and, 4. To melt togeilier the 
metallic sulphuret and the carbonate of potash, and afterwards 
to idUssolve tlie melted mass in water. The general result .of all 
^ these ways of dissolut^n is, that it forms a combination of suh 
pliuret of potaaaum tlie other metallic sulphuret, whtrii is 
added. In the drat^Ictbod, this combination ia made directly, 
4» when wo emp\m the hy4*^nlphatc, the sulphuretted hydro¬ 
gen is disengaged by the other sulf^urct, which replaces it, in 
the sul^ymit of potassium. In the second, the salpimretted ^ 
hydrogen reduces Uie metallic <oxide to the state of sulphuret, 
am^ the aul|»huret thus produced combines witli the suiphure^ 
of pototoidin. In tlie tliird, a part of the ractal is ox^ated at 
the exponce of the potash, (or the wa^r,) and tlic metaSi^ oxide . 
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cctfubineir with a portbn eC polaii^. Tli^ poMium (or die 
hydrogen) reduc^ tmites with the nilphur, nbandoiied by i|xe 
oxidated part of the oktal, and the sulphuret of pqtsadum t]ifi$ 
ph^duoedj ctftnbinea with the undecompofled metallic su]|diiujp^« 
When m is poured into it, the potBsamm is r^nddated at 
the expetHse of the metallic oxide, to whidb it restores the suit* 
phur, and the metallic sulphuret is wholly precipitated as if H 
had been dissolved without decomposition. I'iic fourili method 
gives the same result as the third, with this diference only, that 
the metal is commonly brought to a lugher degree of oxidation, 
from which there arise some slight modifications of the ^eno- 
mena We may als^i add to these a fifth method, that is, when 
a metallic sulphuret is dissolved in a bolution of carbonate of 
potarii, or of soda. Tlie carbonates, however, dissolve only a 
little of the metallic sulphurets, they are not decoinposed, and 
the solution appears to be made like that of a salt in aater. Of 
all these metallic sulphurets, that of antimony presents the most 
important results, both from the apparent exception which tliey 
make to rules, and from the use a Inch has so long been made 
of the prepamtions of this sulphuret. Water separates the 
greatest part of the sulphuret of antimony from its combination 
vrith the sulphuret of |)otasMum, exactly as it does the same 
from combinations of the oxide of antimony witii acids. Warm 
yater, however, separates less of it than cold water. The jKcr- 
mes mineral is nothing else than sulf^urc:* of antimony sejifr. 
rated in the humid way from the sulphuret of potassium, either 
by the codling of the liquid, or by the addition of vrater to a 
concentrated solution. The sulphur auraium of druggists m a ^ 
sulphuret of antimony projiortimial to the antimonious add. 
The {Hoductiou of this sulphuret, as we$ as of the sulphuretted 
hydt<>gen gas, when we pour an acid int4 the liquid ftmn which 
the Eermes j(ms bemi prcciffitatcd, arises ^91 a great oomplioa. 
tion in the amitm of the potadi upon the sulphuret of antimony 
It forms two ccmbiimtioDs erne of oxide of antimony gnd pot 
ash, and the other of oxide of antimony and sulphupet of anti¬ 
mony, (Crocus which remain updiwedved when 

<valer is added. The warm liquid oxidates quickly at the e^ 
pence of the air, and the sulphuret of potassium, deprived ah 
ready J>y the water of a of its sulphuret of antimony. Is da. 
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exposed, 90 tJwi it forms potash and a snlpluirt^t pdtas^uin 
with mmra s^ilphur. Wheai an add i« ponred into it» this last 
ohn^em the potassium into potash. The excess of sulphur in 
this la^ substance camblnes with the antimony, and the poiaSt> 
ffluni, which con no longer oxidate itself at the expaice of the 
entide of antimony which remains undissolvcd, decomposes the 
water, and gives birth to the sulphuretted hydrogen. I'ho 
quantity faf suiphur auraium is greater, when the Kermes is pre¬ 
pared by the funon of sulphuret of antimony with carbonate of 
potash; for, on this occasion, it is formetl of the antimowite of 
potash, and a part of the antimony is reduced to the metallic 
«tate. 


%. Account of M, Berzelius's recent Experiments on die Com-, 
position nftlie Oxides Platinum and Gold, 

a. Oxides of Platinum. 

Dr Thomson, who has undertaken to correct analyses which 
have been ntadc vvith tiie utmost care by other chemists, and 
who assures us, not witliout ostentation, that he has ^nd the 
true results, at tlie same time that he commits serious mistakes 
whenever he does not folU>w in the track of a skilful predecessor, 
has, in the fifth edition of his System of Chemistry, (vol. i. p.501.) 
n^octed the analyses of the oxides of platinum made by M- Ber 
zelius, and substi^tixi in place of them the analyses of a 
pretended protoxide by Mr f'ooper, M. Berzelius having dis- 
'• covered the proto-muriate or proto-rhloride of platinum, he de* 
composed it by heat, and determined tlto quantity of metallic 
platinum which remained, The proto-muriate is decomposed 
« by tbe icaustic alkalis,| whiA take up the muriatic acid, and 
l«iive a black oxide, soluble in alkalis and acids, with a green¬ 
ish or rather blacky c< four. M. Berzelius dedupes in jwi incon- 
trov^rtfole manne^^e composition of this oxide# from that of 
tbe proto-muriai^ He afterwards decoinpased the ordinary 
miniate q£#{d&tinum with metallic mercury, mid found that the 
I iMumiillKitiis combined in it with t^vo times as much oxygen as in 
tbe pTot-oxide. Mr Cooper, who found these methods “ o^ec- 
IlfonahteC ^ solutioti of muriate of platinum witli 

nitrate gf mercury, and heats the precipitate thus detained at 
a» temperature necessary to sublime the calomel, ^j^hicll fonns 
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nearly four-iiOlis of it. The black ipowder whkih remains) Mr 
Cooper declares to be the trde prot^scide, which ccndams 
hundreds cd* its weight of oxigen; and what is very re- 
niarkablei which dissolves in the niari£d;ic acid) and gives the 
same mttiiate as is found in the nitro-tnuriatic solution of pla¬ 
tinum*- Dr Thomson adopts the aocuraty trf* the results 
of Me Cooper, and with regard to the per-oxide, he reasons in 
the following manner: “ Mr E. Davy, says be, has fbund, tliat 
100 parts of potassium combine with 11.86 of oxygen ; and M. 
Berzelius has found that 16.4})4 parts of oxigen oOmbine wkh 
this same quantity of the metal. The mean of these two ana¬ 
lyses is 14.177, which is not very^ remote from 13*269, which 
would be the quantity of oxigen necessary, in order that the 
oxygen of the per-oxide should be three times that of the prot¬ 
oxide.” From this Dr Thomson sagaciously concludes, that 
the per-oxide of platinum is a trit-oxide. 

M. Berzelius has shewn, that the precipitate obtained by Mr 
Cooper is a mixture, or perhaps also a combination of f)er-oxide 
of platinum with the proto-muriate of mercury, from whidi the 
muriatic acid may extract the per-oxide. By the heat necessary 
for the sublimation of tlie proto-muriate ol“ mercury, the oxide 
of platinum is decomposed, and the progress of this decom¬ 
position ought to vary both wth the temperature employed for 
the sublimation of the calomel, and with the time during which 
the oxide is exposed to this high temperature. M* Berzelius 
has made a new analysis of the per-oxide of platinum, which 
coincides perfectly with the mmibers which he has given in his 
Chemical Tables. He placed the double muriate of platinum 
and potash in a small bail, blown in the middle of a piece of 
barometer tube, and he afterw’ards passed a current of dry hy- * 
drogen gas along the tul>e, heating tlie ball slightly with a 
lamp. The which does not contain was deconrrpos- 

ed; the h 3 rdrogen gas wag converted into'^uriatic acid gas, 
and when the muriatic adid was driven off in this way; he weig;h- 
cd the residue, wh.ieh contained muriate of potash"'sfe^djinetahic 
platinum. The loss was duetto the oxy-muriatic gas ofuic 
♦chlorine of modern chemists. The murial^ of potash was sepa- 

■ ^ the Royal Inoiitittimf Vol, No. y. |>. 122. 
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rated from the metal by water, and the platinum Weired. A 
htindred parts this double salt gave ^ 

Oxyinuriatic gas, or chlorine, 

Hatinum, .... 

Muriate of potai^, .... 

29Ji 

40.0 

S0.8 


100.0 


The muriatic acid, abandoned by the oxide of platinum, 
makes thrice the quantity of tlie same acid in the muriate of po¬ 
tash remaining; consequently the double salt is composed of 
one atom of muriate of potash, and two atoms of the permuriatc 
o£ platinum, or, if wc prefer it, of one atom of the chloride of 
potassium, and two atoms oT the perchlorure of platinum. In. 
calculating from the Tables of M. Berzelius, tlic quantity of 
platinum in this salt, wc shall find it to be 40.066. 

M, BerzeliiLs has also analysed the double muriate of pla¬ 
tinum and soda, and has found it to be composed of one atom 
b^^uriate of soda, two atoms of the permuriatc of platinum, 
j'^d twelve atoms of water, that is to say, it contains of pla¬ 
tinum 19 .^ hundredths of its weight. 

b. Oxide, of Gald. 

M. Pelletier, in his interesting memoir on the chemical na¬ 
ture of the oxide of gold, has examined the properties and the 
composition of tlicioduret of gold, and tx>ncludcs from this last, 
that the atom of gold should weigh 29-93, instead of 24.86, as 
follows from the experiments of M. Berzelius. In a new in¬ 
vestigation, for the purpose of examining the assertion of M. 
Pelletier, M. Berzelius decomposed the neutral muriate c*f gold, 
by carbonate of soda |i excess. Having evaporated the mass to 
dryness, it was brought to a red heat, and being re-dissolmd by 
water left metallic^old. The solution was neutralised by tlie ni¬ 
tric acid, and presipitated by the nitrate of silver, ^n this manner 
M- Berzelius fotind the weight of gold to be a little lighter than 
forme^j^^H^fut he attributed this to the great tendency of tlie 
•Hlfllnate of gold to form a supermuriatc, by the successive re¬ 
duction of the oxide of gold dissolved. On this occarion ^ 
shews, that the oxide of gold forms with the inuric^^ acid two 
combinations, one of which is a deep red, even tvbci> dissolved 
• 1 
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in water, and is the neutral murwte; tlie other, which is yel¬ 
low, and easily cryi^allised, is the supermunate. ’the 
don of M* Pelle^&Tf 't^t the muriate of ^Id is reduced ifiy (Be 
oxalated, ^fiiced M. Berzelius to examine, on this occasion, 

^ i*- 

the quantity of gold reduced corresponded to the composition qf 
the oxsdm acid, which he had deduced from his mi^yses, that 
i% if this acid contains the small quantity of 0.002^ of hydro¬ 
gen, which he believed he had found in it. A hundred pirtx 
of anhydrous oxalate of lime reduced 10S.13 of gold to the 
metallic state, and 100 part^i of the quadroxalate of pf}tash, 
^which contains S^.S percent., or 14 atoms of water) reduced 
102.5 parts of gold. If the acid ^ does not contain hydrogen, 
the circulation gives, in the first of these experiments, 108.58, 
and in the last 104. The experiin(*nU then prove, 1.#/, ^Xliat 
the qxalic acid is composed of one atom of carbon, and three 
atoms of oxygen, without hydrogen; for, on the .supj)osition 
that it contained 0.0025 of hydrogen, it would have reduced 
no less than ,‘sth more of the gold ; and, 2<%, That the 
weight of the atom of gold, determined by the fonner analysis 
of M. Berzelius, approaches as near the truth, as caii be done 
by our present analytical means. 


3. Researches on the Composition of some Mineral Sultstaiu^s, 
^ by M. A. Arfwedson. 


M. Arfwedson has recently discovered a riew method of pre¬ 
paring Lithion. It consists in exposing an intimate mixture of 
Triphane, or Spodumene, in a fine powder, with quick lime, in 
a Heisuan crucible, to a very strong heat. The burnt mass is 
dissolved by the muriatic add, and the glutton evapora^ to 
diynm, in order to separate the., silica. Sulphuric acid k after¬ 
wards added, cmd the mass is lieated tifi the greater part of the 
muriatic acid^ driven oC Thq residue i^ext dHuted widi 
water, and the liquid is separated from the gyp^m by strong ex» 
pression. The add liquid then obtained is dige>s|^^ with tfae 
carbonate of liJffe in water, in order to precipitate the* 

It is then ^tered and evaporated. The ciystals of the sulphate 
df lithkm i^ihen easily sepamted from those of the sulpliate 
of lime. wish to prepare the carbonate of lidiiOn, we 

must d^n^KKia; the su1|^te hy means of the acetate of barytes, 
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or of lead, and afterwards decompose the acetate of lithion by 
heat. 

M. Arfwedson has also verified the assertion of Qfnelin, 
of Tubingen, that there docs not exist an Alum widi a boge 
of lithion and alumine, as he had at first believed. He finds 
that the error was owing to the presence of potash in the alu- 
niine, even in that which he had tximpletely edulcorated. The 
sulphate of lithion contains two atoms of water, that is 14^ 
hundredths. 

M. Arfwedson has analysed the following minerals : 


a. The THsthene^ or Cpanitv of St Got hard and of Norway. 


Disthene of St >Jochartl. 

A 

of N’orway. 

Theory. 

Silex, 

SLsa 

36.4 

32.00 

Alutnine, 

64.89 

63.8 

68.00 

• 

99.gif 

100.2 

100.0 


Hence he concludes that the di«ithene is a suhsilicate of alu¬ 
mine, in which the last contajn.s twice as much oxygen as si- 
lex A®S. The difference between the tlicory and the experi¬ 
ment may be owing to a variable inixtiue of a silicate of ahiminc 
with the suhsilicate. 

A. The Nepfieline of Sonvita. M. Vanquelin found in this 


mineral only silex and alumine. 

Tile following is M. Arfwcd- 

son's analysis: 


Silex, 

44.11 

Alumitv, 

33.13 

Soda^ 

20.46 

Loss in the Fire, 

0.62 


m.92 

This com£)Ofeition ^ves the formula NS-(-SAS. 


r. The Sodalitc of Vemvhts, which is known from tlji* ana¬ 
lysis of M. Dunin^ Borkowsky. M. Arfwedson found that this 
Slone contaius miy^atic acid like that of Greenlaild, in vdiich it 
was discovered 4)y*M. Ekcberg. M, Arfwodson’s analysis is as 


follows 

Silex^ - , • 

. 35.99 

Alumine, 

32.59 

Sods, 

26.56 

* Muriatic Acid, 

A 



• 

100V43 
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■ M- Arfwedson considers the muriatic acid as essential to the 
composition of this stone. He thinks it probable that It may eon- 
tain arw atom of a (kmblc subsiiicate of soda and almnine, com- 
’ Wnecl witb four atcans of the combination which constitute.s 
Nepheline, that is (N -f 4 (NS+3AS) 

4. Researches respecting tJte PyroxemSy &c. by M. I^enry Rose. 

We have alreatly communicated to you (See this Journal, 
vol. iv. p. 21.) the general result of the great work of M. Rose 
on the pyroxenes, viz. that these stont?s are bi-silicates, some¬ 
times double, and sometimes only mixed with four bases, viz. 
lime, magnesia, the protoxide of iron, and the protoxide trf 
manganese. We shall now give you the numerical results of 
all M. Rose’s analyses, from which you will ^ that in every 
case the silex contains twice as much oxygen as the bases to¬ 
gether. 


Analyses of the Pyroxenes or Malacolltes. 


Localities of 
the Minerals. 


Authors of 
the Analyses. 



54.64. 5486 5455 5409 
*494 2X57 *0.21 8X47 
16.00 16.49 15.25 11.49 


Total, 


2.00 0.4* 0.73 aOl 

0. 0,21 0.14 

V 


100.66 



M. Bose has also analysed the Anakime. He finds that it 
rontains same combination as the Am^sgene;^ LewUct 
witb thii^.difibrence only that it contains soda, whereas the amphi- 
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gene cmitains fMtash ; and that the anolcime contains two pro¬ 


portions of water, whilst the amphigene is anhydrous. The 
chemical composition of analcime will then be NS^+AS^d-SAj. 
The two minerals adect the same form. M. Rose asks, if die 
soda, combined with these two proportions of water, may not 
be isomorpbous with the anhydrous potasli ? 

This skilful young chemist has also studied the nature and 
eomposidon of the Oaridc of Titanium, whith has so long been 
little known. M. Rose entertained the happy thought of re¬ 
ducing the oxide of titanium to the state of sulphuret, hy means 
of Uie vapours of tin* sulp\uret of carbon, which he made to 
pass through an incardesceiit poralain tube, containing the oxide 
of titanium. The bulphurel of titanium thjus obtained, is a 
greyish-yellow mass bordering on gieen, which, by the slightest 
JLouch, takes a metallic lustre resembling the^magnetic sulphu¬ 
retted iron. When this sulphuret is heated with caustic potash, 
it oxidates, and there resultti from it a hydrosulphate and a 
titanate of potadi, witlumt excess of suljihur, and, consequent¬ 
ly, the sulpluurt of this metal contains the same number of 
atoms of sulphur as there are atoms of oxigcn in the ox^e. By 
exposing it to the fire, it burns with a blue flame, and is con¬ 
verted by degrees! into an oxide of titanium. The difference 
between the weight of the sulphuret and that of the oxide, in¬ 
dicates tlie quantity of oxigen which it contains. The oxide of 
titanium contains ^ 93 hundredths of its weight of oxigen. 1i 
does noi {kissoss any of the characters of a salifiable base. T he ni- 
• trate and the munatc of titanium, which chemists have described, 
are merely salts with a base of potash and soda. The oxide of 
titanium is precipitated from its solutions in a great part by 
ebullition. The insolullle cffmbinations which it appears to form 
with the Sulphuric, Arsenic, Phosphoric, and Oxalic Acl^gr oxe 
not salts. The oT^de in them contains at least four times as 
much oxigen as tbs' acid, and sometimes even mofe. The oxide 
of titanium cc ^6'uu‘s with water, and reddens vegetable blues. 
At a hi^^ tfflqierature it drives off the carbonic acid, and com- 
•biaes with the bases. We ought, therefore, ta change its name 
into Titanic Add. The tkanates of potash and soda may be 
obtained «by melting the titanic acid witli the carbonates of pot- 
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ash, or sock in excess. The titanate is separated from the car¬ 
bonate bj cooling, forms a crystallised stratum, partly be¬ 
low the melted carbemate. The capacity of .saturation of the 
titanic add is 16.97; that is, the base contains half as much 
oxigen as the add. The neutral titanate^ are in a great degree 
decomposed by water, which produces super-titanates, but 
which M. Rose has never been able to obtain at a 6xed degree 
of combination, probably because the water decomposes them 
successively. M. Rose has also examined the blue oxide ctf tita¬ 
nium, but he has not been able to determine its composition. 

This cbeniist has also employed the sulphuret of carbon to 
obtain several other metals in the state of .sulphurets, which have 
not been known ^iuder that form.* M. Berzelius suggested to 
him to examine in that way the 'TatiUilum^ the composition of 
which had been determined by M. Berzelius, conjointly with Messrs 
Gahn and Eggertz, by the reducti<in of tlie oxide in a crucible 
of charcoal. If the metal combines with the charcoal, the result 
cannot be exact. M. Rose has undertaken this inquiry. The 
oxide of tantalum ^ves a greyish suljihuret of tantalum, the 
combustion of which appeared to indicate that the oxide of tan¬ 
talum contains a little more oxigen than the reduction with tlie 
charcoal had indicated. M, Rose is at this momeitt occupied in 
tlie inquiry, 

sg. Researches respecting the Amphiholcs^ by M. de Banstlorff. 

M. BonsdoHf has particularly studied those minerals which 
crystallise in the form of the Amphibole. He found that the • 
pure amphiboles are composed of 1 atom of trisilicatc of lime, 
combined with 3 atoms of liisilicate of magnesia, =CS®-|-3MS*; 
and also, that these two bases, the ^ime |ind the magnesia, may 
be njytuaUy replaced, and may also be replaced by other iso- 
morphous bases, particularly the protoxides of iron and mmgUr- 
nese. The alhphiboles often contain other^^fa*eign substances. 
The fluoric acid is rarely wanting in them,"IBfiri appears to be 
combined with lime,., of which w^e then find anlfeiilggjspropcir- 
tional to the quantity ^ fluoric^cid. A great numb^ 
jihiboles contain also aiumine, and as the quantity d that earth 
iucrcaf^es, that of the silex diminishes;' whence M.*Bou8dorff 
conclude^, that die first may, in the quality of an eieetni-nega- 
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tive, or acid body, replace the last. It appears, from the oxj)eri- 
ments of M. Bonsdorff*, that a hisilicate may be replaced, with¬ 
out change of form, by a triahmimatc, either of the same, or of ^ 
an istimorphous ba.se. The memoir of M. Bonsdorff, which Will 
be found in those of the Academy of Sciences of Stockholm, con¬ 
tains a number of results of great value in chemical mineralogy, 
but which cannot be communicated in an extract. The follow¬ 
ing table contains the numerical results of the analyses; 


M, Bonsdorfk's Analyses- of the Ampklholefi. 
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Silex, 


60.10 

.59,7 5 

5S,20 

56,24. 

17,21 

48,83 

42,24 

46,26 

45,69 

MajincsiR, • 

2 1,23 

2g31 

21,10 

22,10 

21,1.3 

21.86 

13,61 

13,71 

19,0.3 

18,79 

Liiiic, 

1.3,(>li 

J?,73 

1 t,a.i 

1.5,55 

12,9,5 

12,73 

10,16 

12,24 

13,96 

13,83 

Alii'Tiim', - 

0 , 2<> 

0,+2 

_ 

0,11. 

4.:32 

13,91 

7,48 

13,92 

11,48 

12,18 

I’rrjtAtxidt* of ) 
iiuii, i 

0,15 


3,<)o 

3,OB 

1,00 

2,28 

18,75 

16,26 

3,78 

* 

7,32 

Pioloxidt of i 
M on'ra ne.se, f 

— 

CM? 

0,31 

0,21 

0,26 

0,57 

1.15 


0,30 

0,22 

Fluoric Acid, 

0,91 

0,«3 

0,76 

0,66 

0,78 

0,00 

0,41 


1,60 

1,50 

Water, 

0.10 

0,15 


0,11. 

9. .50 

0,41 

0,.50 

_ 

0,61 

— 

Total, 

99,65 

100,01 ;i00,12 

100.08 

100,1 H 

99,93 

100,89 

DA.77 

97,21 

99,.53 


Anol^sh Red Silver Ore. —M. Bttnsdorff has analysed 
the red silver ore, which, from the ex}wrimcnls of Vaiujuelin 
and Klaproth, was believed to be a combination of sulpliuret of 
silver, sidpburet of antimony, and oxide of antimony. He has 
proved that this minora^ does*not contain a trace of oxigen. In 
order to an.alyse it, he employed the method i|uoleii ali#»ve, 
which M. Ber/eliu.s made use of to reduce the muriate of plati¬ 
num ; that is, to p:’,T« a enrrent ot' dry hydrogen ^as over the 
ore heated in a gla>.s gltdKx From this is obtained sul¬ 

phuretted hv'^'.-ogen gas, without a trai'e t)f humidity, and there 
. at last a metallic button Qf silver and antimony deprived 

VOL, VI. NO, 11. JANUAllY 1822. « 


I 











18 


M. de Bohsdorff on Red Silver Ore, ^c. 

of their sulphur. The metals were then separated by cupella- 
timi. The mineral contained 


Silver, 

58,949 

Amimony, 

• • S2,846 

Sulphur, - 

. ^ - 16,609 

Gangue, 

. - 0,299 


98,703 


The two metals exist in such proportions that they occupy ctpial 
quantities of sulphur, that is, 3AqS®+9SbS®. 

P. S. M, P. Strom, a NorVegian mineralogist, has analysed 
and described a new mineral species, from Eger, in Norway. It 
consists of • 


Silex, 

- 

54,37 

Osifif of Iron, 

- 

, 34,44 

Soda, 

- 

9,74 



98,45 


He proposes to call it IVerfierhie, after the ct^lebratetl Werner, 
since what has been called Wernerite, is nothing more than 
Amorphous I'aranthine. 

M. Mitscherlich has communicated Uj ^le Acatlemy of 
Sciences of Stockholm his important dissertatitm on ihe Identity 
of Form oi’ the Phosphates and Arseniales. This njenuar con¬ 
tains, first, a crystallographic exposition, and afterwards a series 
of experiments, which prove, that the arsenic and phosphoric 
acids give, with the same bases, analogous ?Tombinations, which 
contain at the same time an equal number of atoms of water. 
The analogous combinations affect also entirely the same crys¬ 
talline form. This important fact is an incontrovertible nrgu- 
ment against the idea of M. Ilnuy, that the geometrical form 
of a combination is the most essential cnaracter for determining 
mineral species; for w'c cannot consider, for c-xample, the neu- 
, tnU phospht^e of any base as the same ^ineral species with 
the neutral arseniate of the same base. 

Stockholm, 1 
Auff. 18S1. I 
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Art. II.— Account of the Karthcpidke whicJi desolated tite Island 
(^'Zantt\ on the December 1820. In a Letter to M. E(p 
Feuussac from Count Meucati 

ISoME days before this frightful event, the atmosphere ap- 
jjeared dreadfully disturlied on every side, and created the most 
serious alarm. Clouds of the blackest hue, and colours either of 
the deepest red, or that of burning sulphur, occupied the horizon, 
and appeared ti) be in a stal»* of electrical activity. On the 29th 
of Dccemlxjr last, the day of the earthij[uakc, the atraosjphere be¬ 
came still more frightfid. •The wind blew from tlie SSE. 
P’ahrenheit’s UiermomettT stood at G5‘’, <jr the same temperature 
that we feel in advanced .spring weather, and the barometer 
:it'27-4T^ The clouds ap}>cared to be in groups, and in a per- 
jjetual .state of agitation, 'llie lightning played without ceasing. 
The wind l>egan tx) blow more \ iolently, and, from two o’clock in 
the morning, it was so .strong as to remind us of an American hur¬ 
ricane. Having resolved not to go to Ixxl, I proceeded to exa¬ 
mine the atmosphere, and the convulsive motions with which it was 
agitated. Towards midnight, I heard a dull and broken sound, 
which seemed to issue from the lK)‘soni of the earth. It resem¬ 
bled the noise t>f a distant drum, beat from time to time in a 
\auh. It was heard by almost every bixly w'ho was awake at* 
the linu-. We passtxl the night in this liorrible state; and, at 
ten minutes before foiu’ in the morning, a sudden gust of wind, 
of most extraordinary violence, made u.s believe that the end of 
the world had arrived: and, what completed our surprise, it 
grow calm in a moment| Ai* if I foresaw the misfortune tliat 
threatened us, I felt within me thcmo.st melancholy presentiments. 
My sfHil was agitated with feelings that I cannot express. I threw 
myself on my lied, lihd was absiirbcd in the sullepp and gloomy 
.silence of nature, v’icn all at once I was confounded witli the 
most dreadful s»’’Jterraueous roaring, which formed the commence¬ 
ment of ..ur terrible cata.stronhe. The motion of the earth was 
lolt at that in.stant. I rose immediately; but the violence of the 
.sh<K*ks threw me hack again on my bed. There were three shocks.' 


TiauMul^'d tVom the Jnurnnl dr ,lum 1831, Umi. 92. p. 

O* 
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The first was very strong and vertical; the second produced an 
undulating movement; and the third, which was the most violent, 
created a rotatory motion. A sudden and confused nois(' of 
clamours and cries arose, and announced the general distress of 
the people, who ihouglit that the last day was come. 

The violence of the sliocks threw down the strongest built 
houses: eighty \s-crc overturned from the foundation ; nearly 800 
were dreadfully shattered; and others so much injured as to be 
uninhabitable till they were repaired 

In tile midst of so many disasters, it is*,very astoiiish'mg that 
only four jiersons perished among the ruins, and a few \^'ere 
wounded. The earthquake lasLejl about thirty seconds, though 
some people say only fifteen. But the oscillation continued af¬ 
ter the shock.s ; so that, from the beginning to the end, one eonlil 
count a minute. 'Ihc people and tlie laiglisli garris^iu, fright¬ 
ened at this horrible disaster, inqilon d the Divine clemency in 
the streets. 

While the Government and the people followed the prix-es- 
sion, called forth by piety and the general terror, another mis¬ 
fortune befcl u.s. All at once, the clouds, whic.li were groujied 
in whirls, discharged themselves in rain, accomjjanied \Mth a 
small kind of hail; then the storm redoubled, and discharged a 
quantity of hail, of a size so extraordinary, that some of the 
crystals weighed six ounces, and, as .some say, oven two pounds. 
These crj’stals were irregular polygons, with their angles ex¬ 
tremely acute. After tlic first commotion, we found the olhir 
shocks less considerable. The horizon and tlic wind had nbt 
changed during twenty-five successi^'e days. In the night t>£ 
the 30th, a new hniricanc, sucli^^is I believe no one ever before- 
exjx'ricnced, was sent to assail us. Before njidnight, the wirul 
rdke in the south-east with an incredible svioleuce, and at ibe 
same tirac^a deluge of rain and of hail descended. The 
^liri?cnt.s which precipitated thein.sclves^.during four hours, 
down the hills, which rise above the town, ql!hi;]tly carried away 
w'ith them whole houses, which w'cre sv\ allowed up with all tliat 
they contained. These torrents not being able to find a pas- 

• The Gazette of Corfu of the 6th Janunry 1S21, inukes the Rumher of houses 
destroy^ 30(), anti thowf which were much injured dOO, 
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sage along the canals, which were obstructed by the ruins of die 
houses, overflowed and inundatcfl the whole town, which at 
day-light presented the most dreadful spectacle ; and two unfor¬ 
tunate pwsons, who had not time to escape from death, w^erc 
carried away with their houses. 

The rmn during all this time was overturning on every side 
the walls of the houses, already shattered in every part, so that ~ 
from the derangement of the roofs, and the dangerous state of 
the buildings, we h*id not a comer in which shelter could be 
found. The churches were our only asyluuj, for owing to their 
particular construction, tlKy were preserved from the general 


rum. 

It appears that the cartTnpiake, from the direction of the 
sl)(K:ks being SK. and N^V., had its origin in the sea, and that 
it^ w at^'lt at the ilistanco of nearly 250 miles round. On the 
b'tli of January, jirst nine days after the first, we experienced a 
s(‘cotul cartlujuake, which was not preceded by any j)erccptiblc 
bellow ing, and it was a very w eak one in comparison with the first, 
li lasted nearly nventy-four seconds. / Tlie oscillations, which w^crc 
widely extended, appeared to have the same direction iks those 
of the first. Its effect was most pow'orful to the west of the 
town, and in the rest of the island, where it made great havoc ; 
but though it was weak in cojnparison wdth the first, it could 
n\>t but ])roduc.c the most distressing effects upon our town, 
actxniut of ilie general ruin occ asioned by the former. 

1 should be deficient iu gratitude, were I to pass over in si- 
Jiaice the genert>sity and humaniiy of Lord Viscount Strang- 
ft>rd, Ambassador Extraordinary from his Britannic Mojc.s- 
ly to tlic Ottoman Porte, who was in our ]K)rt at the time,—of 
the Jlesident of the Ll»rd I^igh Commissioner to liis Majesty, 
Sir P. Boss, and of many other English, who assisted tho^un- 
fortunatc during this frightful catastro})lio. 

I shall j>rocecd nOw to dcsetilK? to you a phenomenon wliich 
hapj)cned previoifS to the first eartlKpiake- 

'I’hrce or four minutes before, there was seen at tlic ilistanec 
of two miles from the })oint or promontory of Gcraca, wliich is 
to the SE. of the island, a kind t>f meteor, burning, and almost 
swimming, *m the sea, and w hich continued luminous five or six 
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to be five or six feet in diameter. Could this be hydrogen ga-- 
emanating from some volcanic submarine cavern, and which, issu¬ 
ing out of the water in an aeriform column, sought to come in 
contact with the electricity of the atmosphere ?) This gas taking 
fire, continued to burn till the inflammably matter was consuin- 
,ed. ' ' ' . ' r' - t" 

On the day after the first earthquake, at 4 o'clock in the 
evening, we saw a riue. meteor, which, describing in the fur a 
vast parabola from east to west, fell into the sea beyond our 
island. A similar meteor fell at Cephalonia, near the town, 
and also in^ the sea, without being accompjtoied with any 
explosion, JEver since this great disaster, whirl) h.?^ reduced 
us to the most distressing condition, our atmosnh-re ha.*; ap 
peared in continual agitation. Nature itself seems to ( 
changed its course. Wc find oav'* ves suddetPy in icu! 

climate. The thermometer which, in tli^ month of .Tan\)ary, 
was at 65° Fahrenheit, stands at prescjit exposed i* the nr.r'h 
only at 25°. Since the 1st February, the sea has been in a con¬ 
tinual storm. From the inf^ mation which b ^ reached u.-. 
tiiis confusion appears to be universal in all Luil portL ot the IMi - 
diterranean. 

Zante, 21 February 1821. 


Art. Wl.-^Description of tJie Trinity 1 'u.r of Suspvnsum at 
Newhaven, near Edinburgh, By Captain Samuel Bbowv, 
R. N. In a Letter to Dr Bbewstee. 

Dear Sir, 

T - • . ® . 

XT was my intention to have furnished you with a description 

of tJie Union Bridge of Suspension, which I erected over the river 
Tweed, in the summer of 1820; when I fo^nd myself anticipat¬ 
ed by Mr Stevenson, civil engineer, who-was present at the 
opening of the bridge on tlie 2()th July 1820.^ As he has gone 
into the detaii of the dimcnsioxis of the iron-work, and the mode 
of uniting it, with a description of the piers or abutments of the 
bridge, it is unnccessaiy for me to enter u}X)n that part of tlic 
sub^ccti 
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Yet there are a variety of essential points which it is neces¬ 
sary for an architect or operative perstjn to be acquainted with* 
which it could not be expected Mr Stevenson could enlai^ upon, 
and which, in justice to other important subjects, could not be 
compressed in a periodical work. 1 consider, indeed, the Gteo 
y^tion of the Tweed Bridge, and the Pier of Suspension, to be a 
prelude to many other works of the same kind, all subject to 
different arrangement, according to their extent and magnitude, 
the weight they have to support, and every variety of porition 
of which the de^gn is susceptible. I have no doubt that the sub¬ 
ject will be regarded of suflicient importance to engage the at¬ 
tention of some of our eminent writers on mechanics. 

Without any further allusion to what has before been said of 
the Union Bridge, I may be permitted to mention the fact, 
whifihJ* paramount to all others,—that ever since it has been 
opened, it has given entire satisfaction, and has been in constant 
use without an}’ restriction, in the same manner as any other 
bridge of stone or casi-iron 

The pontage, which is not higher than the road-tolls, has 
paid in the first year more than the interest of the raoncsy which 
was exjicnded in erecting it, including one thousand pounds 
which the trustees voted to me in June last above the estimate; 
and there is every reason to Ixjlieve, that it will, in a few years, 
redeem tlie cajiital invested. ^ 

A new appiieatui*] of the same principle, has just been success¬ 
fully completed by the erection of the Trinity Pier of Suspension 
• in the Frith of Forth, near Edinburgh, of which a Perspective 
View, Elevation, and Plan, are given in Plate 1. Fig.l. 2. and 3. 
This work was undertaken at the expcnce of the proprietors of the 
steam vessels employed in tfie Frith of Forth, and several gentle¬ 
men forming the Trinity Pier Company. From the increased in¬ 
tercourse with thibjiart of the coast, by means of steam boats, it 
became almost indispensable for the proprietors fb improve the 
landing, and as no arrangement could be made with the trustees 
of the pier at N^whaven, it was proposed by Lieut- Crichton, 
H.N., a principal manager of the London, Leith, Edinburgh, and 
Glasgow Shipping C^mipany, that instead of spending money in 
litigating the right of landing at Newhaven, they should erect the 
present pier; and the Company aie under lasting obligations to 
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that gentleman for his exertions in promoting this desirable ob¬ 
ject, and for his ability and judgment in the choice of the most 
suitable situation. 

The Magistrates of Edinburgh gave the best proof of their 
approbation of tlie plan, by their acquiescence in its erection on 
the place wliich Mr Crichton had pointed out, and by relinquish¬ 
ing their right of any toil or |X)ntage. The Pier Company arc 
also particularly indebted to Mr Scott, the ptt)prietor of Trinity 
Bank, for the grant of a conaderable piece of land for the site of 
the bridge, and for forming approaches, and erecting a convenient 
house for the accommodation of travellers. These material points 
being settled, I began to drive the piles in the month of March 
1821, but there was a succession oi heavy gales which rendered 
the operation extremely difficult and tedious. It W'as not until 
the beginning of July, that the whole of the piles were"driven, 
and completed for carrying tlic standards. 

The only improvement which I have attempted iu the erec¬ 
tion of Trinity Pier, is that of using strong bolts over the points 
of suspension, where the stress is greatest, and diminishing them 
towards the centre, where it is least; but not without such mecha¬ 
nical accuracy as to proportion every bolt to the strain which it 
has to bear in the curve. The extreme length of the pier is 700 
feet from high-water mark, 4 feet wide, and consists of three 
jequal divisions of 209 feet, without any central support, and is 
10 feet above high-water. The pier-head is 60 feet wide by alxint 
50 long, supported by 46 piles driven about 8 feet into stiff blue 
clay. The heads of the piles are secured by beams at right 
angles, and by diagonal trusses and w’arping, which at the same 
time form a secure frame for the deck of 2 inch plank. The 
front of the pier faces the north-east, aJid is exposed to the 
whole range of the sea from the entrance of the Forth. It has 
also to support the drag of the bridge, ^?nd therefore it is 
strongly sustained imd backed by diagonal shores, driven in op¬ 
posite directions. The intermediate piers are only subject to 
pressure from the weight of their respective divisions, and are 
greatly sheltered from the swell by the outer pier. Their area, 
therefore, is merely sufficient to form a secure framing for tlie 
cast-iron standard, over which the main susiiendiiig bars are 
supported. 
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The inner pier is a stone pillar of solid masonry, 6 feet square 
and 20 feet high. The main bars pass over the top of this pillar, 
similar to the standards erected on the piers. The back stay-bars 
form an angle of 45°; the extremities are sunk about 10 feet bes 
low the surface of the ground, and secured in hard clay by cast 
Jron plates, on the principle of a mushroom anchor. The outer 
back-stays are carried in the same angle over the standard of the 
outer pier-head, and are morticed into a rider, which is bolt^ 
to the piles; and these riders are backed by spur-shores, to re¬ 
sist the drag of the bridge. , 

The main suspending bars are eye-bolts of 2 inches, 1 Jth and 
Ifth inch diameter, being of jdifferent dimensions, for the rea¬ 
sons before mentioned; and are united end to end, by side-plates 
and bolts of rroportional strength. They now become, in ef- 
l[ept,.4jne*entire lx)lt; and although separately they are perfect¬ 
ly straight, yet they all partake of the natural curve of the arch 
between the points of suspension, tlie dip or versed line of which 
is 14 feet in each division. ' 

The lowest bars arc 3 inches by |ths thick. The ends overlap 
each other by crank-joints, bolted and hesped tight. Tlfey are 
supported in a horizontal position by perpendicular straps, passing 
through the joints of the main susjxmding bars, and the beams of 
the rider are laid across them, and covered with 2 inch plank. 
The butt ends of tlic beams are^cased in with a neat cornice and 
blocking, extending the whole length of each division. On eadi 
side is a wrought-iron railing about 4 feet high ; the jwrpcndi- 
Cular straps which supjK)rt the bridge forming standards for the 
rail. 

The great utility of tj^e Trinity Pier has been already ascer¬ 
tained : its strength and durability, therefore, become a subject 
of increased imj)ortance. , 

Agrcealdy to many hundred experiments wliich I have made 
with a Machine correctly adjusted, upon the principle of the com¬ 
mon weighing machine, I have found that it requires a force 
equal to 147,0001b. to tear asunder a round bolt 1| inches 
diameter, applied in the directictti of ite length; but it begins to 
stretch with about Jths of tlus strain when unifointnly supported ; 
and I havc*thcrefore proved the main suspending bars, qinnect- 
c*d as they are in the bridge, with 88,200 lb. or aljout 40 tons. 
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But what is much more satisfactfury to the public^ it has been 
loaded since its erection with SI tons, subject at the same time to 
the endinary weight passing over the bridge, being more than that 
to whidh, in all probability, it will ever be subjected in futvure. 

With Tpeq)ect to the security of the pia*, we have the advan¬ 
tage of experience to prove, that a structure erected Upon piles 
securely driven into the stiflP ground, will stand the violence 
dT the sea as well as the most substantial stone buildings, Yar¬ 
mouth Jetty requires no repair except what proceeds from the 
decay of the timber. The pi^r at Ostend, on the opposdt? coast, 
has stood for ages exposed to the whole force of the north wind ; 
and at Cronstadt, in the Gulf of Finland, the batteries arc erect¬ 
ed on piles like so many islands, and are in no way afibeted by the 
violencfe of the sea. Piles, therefore, in such rituations, are pre¬ 
ferable to a stone pier, because no vessel could approach •» solid 
mass of mason-work, without the roost imminent danger of l)eing 
dashed in pieces, or sunk by the back send of the sea, unless in¬ 
deed it were to be of such extent and magnitude, as to come un¬ 
der the description of a Breakwater. The fact is certain, that 
no vessel can lie alongside Newhaven stone pier in a strong north¬ 
west gale. , 

The liahility of the piles to decay, cannot be considered as an 
ol:jection of any importance, because they can be drawn up at 
♦ any time, and replaced with new ones; and even upon economi¬ 
cal principles, they must be preferable, fr^m their comparative 
cheapness, to any other materials. With respect to the durabi¬ 
lity of the iron work, it may be rendered almost imperishable, 
by proper attention to the usual mode of preserving it by paint¬ 
ing ; but even here there is a remedy, for every bolt may be 
taken out and renewed. 

The Trinity Pier does not present a solid resistance to the 
sea, but the swell ranges through a series ^f piles, of sixty feet 
sqpare, and is so much subdued, that vessels, unless in a decid¬ 
ed h^vy gale, can lie dose enough to the stairs to land their 
^'iMssIbgerg, with the greatest convenience and ease, at any time 
of tide; and as the priiraple: is not limited to any particular dis¬ 
tance, it may at some future period be carried out by a con¬ 
tinuation of suspenrion arthes, to admit of transports or other 
large ships to come alongside, and laud or embark troops, where- 
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by the unavcridable delay of going into port would be avoided • 
This is desirable under any circumstances; but in a military 
point of view, it may be of vast importance, because the success 
of any expedition may depend principally on the rapidity by 
which it is dispatched. 

It would engross too great a portion of the valuable pages of 
the Edinburgh Philosopliical Journal to enter into any specula¬ 
tion respecting the lienefits that may hereafter be derived, from 
the more general adoption of bridges and piers of Suspension. 
But there is a purpose to which they may be applied, of no less 
importance than that of saving many lives from sliipwrcck, and 
even preventing that most deplorable of all human disastcsi^ 

It is perfectly wcU known, ftiat when a boat has once cleared tlie 
surfjshc istlienconsideredcomparatively freefromdanger; and that 
no^alc, or sea, will deter our Deal boatmen from attempting to 
sa^ a ship in distress. Their utmost hardihood and skill,however, 
are unavailable at particular times of tide in the Downs, and thou¬ 
sands of ships have been on the eve of destruction, without the pos¬ 
sibility of rendering them help. I have not yet ascertained the 
practicability of driving piles off Deal Beach, but upon'^ie pre¬ 
sumption that it is to be accomplished, all other objectimis to a 
pier of suspension vanisdi. There is no part of the coast, where 
there is such a tremendous sea and surf; but I sec no difficulty 
in proportioning tlie strength of the piles, and the frame of the^ 
pier, to the violent^tion to which they must be exposed And 
I would pror^^se that boats of certain descriptions should be sus- 
• pended from davits, in the same way that they are hung to the 
quarters of ships, ready to lower down, with their boats'* crew, 
and every necessary appointment, to put off at a moment's no¬ 
tice, night or day. In the &ntre of the pier, I have to propose, 
two steps for large boats, capable of conveying off the largest an¬ 
chors and cables. ^ 

My plan is not so far advanced as to enable me to enter at 
present into any farther detmls; but, from the omsideration 1 
have given the subject in all its bearings, 1 have great confi¬ 
dence in the o^iinion that it is neither impracticable nor diffi¬ 
cult. S. BaowN, 

iLoirooN, 

Charles Street, St Jamc^ Square, 

1th Nw. 1821. 
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Ea^pkifiaUon ^the Figures cm, the kmer ha(f(^Plate /. 

I 

Some of the principal component parts of Captain Browne’s 
Bridge of Suspension, copied from his specification enrolled in 
the Court of Chancery at Edinburgh, are represented in the 
lower part of Plate I. 


G is a straight bolt or bar, forming one of the jeants of the mmn 
lines of suspension. 

H coupling-plate, to unite the bolts end to end. 

K is one of the bolts. 


I is a section of the bolt K. 

L is a hoop for tightening up the joint, and I a .side view 

MM is a side view of two bolts or bars united. 

NN is a vertical view of two pair of bolts, united as above. 

a is a suspending strap, and resting on the joints of two pair of 
joints, and supporting the lower bars of the bridge. 

SS is another method of forming the main suspender by straight 
bolts or bars, upset at the ends to fit and be bound in a {Niir 
of clam-joints* 

m T shews the interior of the clam-joint. 

UU shews a pair of boks united and hoi^xjd in by the clam- 
joint. 

V represents a Uiird method of constructing''thc main buspcntlcr, 

by a combination of bars piled or laid laterally, and hesjtcd 
tight over a joint formed by a jagged scarf. 

X is a section shewing sixteen bolts or bars piled and bound 
together, the suspending strap resting across them, and sup¬ 
porting the lower bar, as in R. * 

Y is a side view of a plate, forming half of a long shackle, which 
'*^ay be used in removing any bolt or bar that may become 

^ defective. 

Z, Z, Z is a vertical yiew of the alxjve, shewing tlie meth(Kl of 
fixing the shackle and removing liie bolt e e wliieh is repre¬ 
sented as broken 
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Art. 1\.-^Account of a great arid extraordinary Cave in 
Indiana. Iti a Letter from Mr Beujamik Adams to John 
H. Farnham, Esq. of Frankfort Ohio*. 

\The cave is situated in the north-west quarter of section 27 . 
in township No. 8. of the second easterly, range in the district 
of lands offered for sale at Jeffersonville, The precise time of 
its discovery is diificult to ascertain. I have conversed with se¬ 
veral ‘men who had made several* transient visits to the interior 
of the cave about eleven years ago, at which time it must have 
exhibited a very interesting appearance, being, to use their own 
phraseology, covered like snow with the salts. At this period 
some describe the salts to have been from rix to nine inches 
.dtep, on the bottom of the cave, on which lumps of an enor¬ 
mous size were interspersed, while the sides presented the same 
impressive spectacle with the Iiottom, being covered with the 
same production. Making liberal allowances for the h 3 rperbole 
of discoverers and visitors, I cannot help thinking t^at the 
scenery of the interior, at this time, was highly interesting, and 
extremely )>icturesquc. I found this opinion upon conversations 
with General Harrison and Major Floyd, who visited the cave 
at an early period, and whose intelligence would render them 
less liable to bo deceived by novel appearances. * 

The hill, in which the cave is situated, is about four hundred 
feet high from the base to Uic moat elevated point; and the 
prospect to the south-east, in a clear day, is exceedingly fine, 
commanding an extenave vie.w of the hills and valleys border¬ 
ing on Big Blue Rive*. Xhc top of the hill is covered princi¬ 
pally with oak and chesnut. The ride to the south-east is 
mantled witli cedar. The entrance is about midway from the 
base to the summk, and the surface of the cavjp preserves in 
general about that elevation ; although I must acknowledge this 
to be conjectural, as no experiments have been made with a 


* The above in the title of a very ctirious paper, pttbliehed aa on Appendix to 
the first volume of the Arckeeolagia ^men'emo, wbitdi we have just received from 
the American Antiquaiian Society. Mr Adams, the author of tlw tetter, is the 
proptictor of the cave.—D. B. 2 
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view to asccrtfun the* fact. It is probably owing to this middle 
situation of the cave, that it is much drier tlian is common. 

After enU'ring the cave by an aperture of twelve or fifteen 
£i*ct wide, and in height, in one place, three or four feet, you 
descend with easy and gradual stej;^ into a large and spacious 
room, which continues about a quarter of a mile, pretty nearly ^ 
the same in appearance, varying in height firom eight to thirty 
feet, and in breadth from ten to twenty. In this distance the 
roof is, in some places, arched; in others a plane, and in one 
place, particularly, it resembles an inside view of the roof of a 
house. At the distance above nametl the cave forks; but the 
light hand fork soon terminates^ while the lefl; rises by a flight 
of rocky stairs, nearly ten feet high, into another stoi-y, and 
|uirsues a course, at this place, nearly south-east. Here the 
roof commences a r^ular arch, the height of which, ffon^-thfi 
floor, varies from -^ve to eight feet, and the width of tlie cave 
from six to twelve feet; which continues to what is called the 
CreeptTig Plmc^ from the circumstance of having to crawl ten 
or twelve feet into the next laige room. From this place to the 

PILLAE," a distance of about one mile and a quarter, the vi¬ 
sitor finds an alternate succession of large and .small rooms, va¬ 
riously decorated ; sometimes mounting elevated points by gra¬ 
dual or difficult ascents, and again descending as far below; 
^sometimes travelling on a pavement, or climbing over huge piles 
of rocks, detached from the roof by some convulsion of nature, 
—and thus ctmtinucs his route, until he arrives at the Pillar. 

The aspect of this large and stately white column, as it comes* 
in sight from the dim reflection of the toixhcs, is grand and im¬ 
pressive. Visitors have seldom pushed ^their inquiries farther 
than two or three hundred yards Ixjyond this pillar. This co¬ 
lumn is alx)ut fifteen feet in diameter, from twenty to thirty in 
height, and regularly reeded from the top to the lx>itom. In 
the vicinity of this spot are some inferior pillars, of the same 
appearance and texture. Chemically speaking, it is difficult for 
me to say what are the constituent [mrts of these columns, but 
lime appelR to be the base. Major Warren, who is certainly 
a competent judge, is of opinion that they arc satin spar. 

I have thus given you an imperfect sketch of the ihcchanical 
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structure and appearance uf the cave. It only rmains to men¬ 
tion its productions. 

The first in importance is the Sulphate of Magnesia, or Ep 
som salts, which, as has been previously remarked, abound& 
tliroughout this cave in almost its whole extent, and which I be¬ 
lieve has no parallel in the history of that article. This neutral 
^alt is foupid in a great variety of forms, and in many difierent 
stages of formation. Sometimes in lumps, varying from one to 
ten pounds in weight. The earth exhibits a shining appear¬ 
ance, from the numerous particles interspersed throughout the 
huge piles of dirt collected in different parts of the cave. The 
walls are covered in different places with the same article, and 
rcpnxluction goes on rapidl/. With a view to ascertmn this 
fact, I removed from a particular place every vestige of salt, 
and in four or five weeks the place was covered with small 
icedle-shaped ciystals, exhibiting the appearance of frost. 

The quality of the salt in this cave is inferior tt> none; and 
when it takes its j)roper stand in regular and domestic practice, 
must be of national utility. With resjiect to.the resources of this 
cave, I will venture to say, that every competent judge pro¬ 
nounce it inexhaustible. The worst earth that has been tried, will 
yield four pounds of salt to the bushel; and the best from 
twenty to twenty-five pounds. 

The next prcHluction is die Nitrate of lame, or saltjietre earth. ^ 
T.hcre are vast quaiyities of this earth, and equal in strength to 
any that I have ever seen. There are also large quantities of the 
Nitrate of Alumina, or nitrate of argil, which will yield as much 
nitrate of pota.sh, or saltpetre, in proiHirtion to tlie quantities of 
earth, as the nitrate of lime. 

The three articles above ehinncrated are fimt in quantity and 
importance; but tlicrc are several others which deserve notice, 
as subjects of philosophical curiosity. The Sulphate of Lime, or 
plaster of Puns, is to be seen variously formed*; ponderous, 
crystallized and impal{)able or soft, light, and radier spongy. 
Vestiges of the sulphate of iron are also to be seen in c»noor two 
places. Small specimens of the carbonate, and also the nitrate 
of magnesia, have been found. The rocks in the cave princi¬ 
pally consist of carbonate of lime, or common limestone. 

I had almost forgotten to state, that near the forks ofnbe cave 
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are twa specimens of painting, probably of Indian ori^n. The 
one appears to be a savage, witli something like a bow in his 
hand, and furnishes die hint, that it was done when that instru- 
jnent of death was in use. The other is so much defaced, that 
it is impossible to say what it was intended to represent. 


Art \ .•^Observailons on the Production of Electficity by Cmu 
tact. By C. G. Gmelik, Professor of Chemistry in the Uni¬ 
versity of Tubingen. Communicated by the Author.« 

Sir Humphry Davy, in his tr^tisc on the chemical effects 
of electricity, published, in the year 1806, some experiments, 
which, in a very simple and unequivocal manner, seemed to 
prove the electrical oppisition between Alkalies and AcitK,—nn 
oppQ&iti<Hi well established by the action of galvanic electricity 
upon die combination of alkalies and acids. He discovered, that 
acids which may bo exhibited in a dry stale, such as OaaliCy 
Succinic^ Benzme^ Boracic, Phosphoric acid, ha\ing the form 
of crystals, or that of a powder, if touched on an extensive sur¬ 
face, with a copper-plate, insulated by a glass handle, wxtc ne¬ 
gatively electrified, while the aipper-piate was positively elec¬ 
trified ; and that, on the contrary, alkalies and cardis, as Lime., 
Strontia, Magnesia, were positively electrified, while die copper 
was negatively electrified. Zinc and tin, when tried instead of 
copper, produced the same effect. The intensity of the posi¬ 
tive charge of the metal, ajqxjared to be the same, whether the' 
acid was insulated by glass, or in communication with the earth. 

I must own, that several reasons indited me to put some dis¬ 
trust in the justness of the conclusions drawn from the above 
experiments. 

1. Because Sir H. Davy himself has foynd, that if the tem¬ 
perature changed alitde, as for instance, if the earths were touch¬ 
ed during their cooling, the opposite state of electricity often 
appeared. 

% Because in those experiments the Condenser was employed, 
an instrument, which may so easily be a source of errors, and 
which at any rate unnecessarily polongs the experinfent. 
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S. It appeonnl to me very improbable, that tho^ pulverulent 
bodies fbould turn out so very different in their electrical rela- 
tkm towards ihe metals, ccwisidering that the opposition between 
acids and bases is not an absolute, but only’a correlative one,* 
and that it miglit be impossible to anticipate the relation of silica 
for instancy and of those bodies in general, hich are possessed 
neither of a marked acid, nor of a basic nature. 

When I touched magiw'sia with a plate of arine, the diameter 
at which was =7| Par. inch, with due regard to the precautions 
necessary in those expenraents aqpording to Sir IJ. Davy, the 
Zmr was found positively,, the Magnesia nefpjtively electrified. 
In this experiment I had employed the electrometer of V 01 .TA, 
with its condenser. By this contrary result, I was induced to 
repeat the greatest part of Sir H. Davy^ expenments. 

In order to avoid rejictitions, 1.shall premise all that is com¬ 
mon to the following expernnents. 

I t^mployetl always the new tlectrometer, with the two Zam- 
Ixinic piles, (icscnlicd by Pioicssor Uohm nbekcfu, in the 
“ Tubmger Blatter,"" winch is very mcelv executed by M. Bu- 
^xKOEioEii of Tulnngen *. * ♦ 

From the superior sensibility of this instrument, the* use of 
the condenser was superseded, and the six*cies of electricity was 
immediately indicated. 

The substances were heati^d in a covered platina crucible, and 
Ignited, when tlieir imture allowed it. The crucible, when still 
hot, was put on a bath of dry mercury, and com red with a per¬ 
fectly dry glass. Thus, the siibstmicc in tib crucible assumed 
the temperature of the surrounding atmosphere, without having 
been in contact with the ^r. ^'wenty-four hours passed; it im. 
touched, still confined in the m‘ucible, with round plates of zinc 
<»r copjier, of a diameter = 2 Par inches, insulated by a glass 
handle. • ^ 

No diffwenre was pereeiv'edt, whether the substance w'as insu¬ 
lated or not. 

The experiments were always, if the contrary is not expressly 
noticed, insulated in a drv and fine season, and the temperature 
varied ftom to 4-16" of R^umur But as I have found 
no differeued in tliis respect, {Huvnled the substances had been 

♦ Tills <‘ull 0 ^s Elcctiimietu is- dtwiilicd in iv. p. 3S4>. of*thi> Jouinal 
^ \»>I \1 NO 11 
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&% protected frtm mofistupe, eitd a«sxitited fiie teitvpenitiire'^ 
the stiratnuidaig tcttdospbere, 1 fi^l not vepeitt *dioae {»ii|icuhin 
m die aeeom iof evety expeiwie^ ' » 

It must iWdiei^ be observed^ that thtf4^o)iKld diectricky ^iNts 
always foore ihtenae, if the cmitacta foade with some pras* 
stire» (avoidi&gy howevei^, a modon to and than tha^AASt* 
ta32ie plates were Imthglltly placed upon the p o ia < jShin d *dl>fo- 
stanoe. It might therefore be suspecud, that the eirollfliMI of 
electricity In these expenments in general, depends upon 
tion { but, on the otlnr hand^ it must be owned, that a Qmriaet, 
if jmned with pressure, is more perfect; and it will appear hmre- 
a&er, that substances of a rough imture, where the inction otljgiit 
to be die greatest, are just those which acquire either no electric 
city whatever, or only a vary weak one. 

I shall now proceed to the expenments themselvca * 

The #est substance which T tried was magnesia, as it oeeuriT 
in ccMmuercey and which contains some lime. 

Having lieen %tiked, it imparted to the metal, when still quite 
hot, by a wtigle contact, on intense negative eluetiidity. After 
ft short time, a pemt of indifference app^red; the melal dbewed, 
during some time^ no traces electricity. Very soon after, the 
opposite state of electricity was evolved, the meital was poadvely 
electrified, and the experiment could now be repeated several 
■ days with the same result. 

1 now prepared a perfectly psare tnagnessa, by disserving pure 
crystals of sulphate of magneria in water,, and preeipitattng the 
boihng solution fay 4M3<^rb(mate of potadr, fnee fmm silica, and 
80 on. This magnesia imparted to the metal, under cM cireum- 
sUffieefi * podrive electrknty; being its^f negatively electrified, 
both idien il wiBijpri^ ard whcti it tmd assumed the tempern* 
turn of die atmospiiere. The evolved eketrieity was intaiBe to 
sudi a degn^ diat the gold leaf tomdmdrdie {nie after a singfe 
contact. 

This mqf)eriment,.whieb was nfien repeated^ ^^pegeed to 
JlpMa die e^perinmttts of ^ H«I>a>virao fafiy^tlud dtUy soanoe^ 
secai^ comquire Miy^fitHEdberinfat^^ 

Buraed tniM^ whkii was pidfMISy from aar. 

bonkifci4$ by alaokitigitia<a|dat»a eiwdhie, and'^alimigj^ ^ 
atting lia^dn, fsomnididy imparted to"dm mend, 
negadae electricity. This was feuiid, In some rasUnces, pretty 
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iatenae; m iVoM cases, k was so weak, that ifepented t(m» 
tacts wescs wanted to render It sensilde. The same residt was 
ob|)uaod, whcsi the lime was nniph hotter than the fiKWtoundhi^ 
alMsos{dicre. In one jpastanci^ the metal became positively dlec^ 
trided» the lime had been put in a perfectly dry bottle, 

wpi 11 ^ supped by a cmk: and wax*paper, and left re- 
twenty^four hours, and then hs contents poured up- 
.on |date. In another instanee, the metal likewise be¬ 

came pond veiy electrified, but not intensdy; in which case, the 
contents of die {datina crucible, ^hkh had previously amumed 
the temperature of the atmosphere, were put in a dry porphyry 
mortar, so that the lower sur&ce of the lime, which was touched 
by the zinc plate, became the upper one. By means cf firictieffit, 
however, the metal appeared always to be intensely negatively 
electrified. 

1 repeated now, the experiment with burned oyster dic^s, 
which, as it is well known, likewise ^ve a pretty pure lime* The 
metal was in this case, as long as the crucildc was still hot, always 
poddvely electrified; and shewed, even when the crumble had 
assumed the temperature of the atmos|here, a podtiva, ^lusugh 
not mtense electricity. This posidve idectiieity appeared, when 
the surface of the lime in the platina crucible itself was toudbec 
an insulated zinc plate. The metal was likewise always po¬ 
sitively electrified, when it was rubbed with this kind of lime;. 

Whilst, therefmeydbe lime from Carrara marble, 
tact with zinc, genemUy acquires a posidve electricity, the 
hme from oyster shells acquires by its contact with zinc a nega» 
dve electricity. 

It seemed to be intcr^ng^to find out the cause of this diflb- 
rence. The that occurred to me as the probable cause, was 
the dtderdm; external condidmi of the two kinds of lane. The 
Ikpe from Caitara nietble wa# very rough, while the hme fiom 
oyster sjfidls exhibited a very soft powder. 

By examining the Orcam nawble^ I fetind ihat it contains 
seme magoeiBu The lime #om^oysttir shells coiitams 

traces of sutphuret of hm% phpsfhii^’al learnt magnesia** «ndL 
iloii. I prepared, w petfectly pum 

j^^Hx^vtng Omm> marb^ mmim amd,»<md digm^ the 

fdMdiw mth hm»d «Dd ^kedOiit»m mci'ble^. 

\ ^ tf TV’ f 
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trace of iron and magnesia was precipitated. Hie filtrated so¬ 
lution was then predjutated by carbonate of ammonia; the pre¬ 
cipitate thoroughly washed, was burnt in a platina crucible, and 
made perfectly caustic in the manner above described. 

But even this perfectly pure lime had a rough surface, and 
rendered the metal negatively electrified, though not intei^y. 
When this lime was finely powdered in a hot porphyry: mprii^, 
and again heated in a platina crucible, aud cooled, the jeinc plfite 
assumed constantly an intense positive electricity. Even after 
several weeks, during which time the lime was kept in a well 
closed bottle, Uie metal became positively electrified by its c<m- 
tact with tile lime. 

It seems to follow from these experiments, that the species of 
eleclrid,ty, w-'liich is evolved, does not depend upon the chemical 
nature of the substance which is touched, but rather. iijion its 
physical constitution. 

Caontk- At?'07itia, likewise, obtained by igniting pure nitrate of 
strontia, rendered the metul, positively electrified, though w^eak- 
ly, when it hatl IxHin finely powdered. I tried also caustic jki- 
tash and soda, but without a satisfactory result. 

yttr/a, purified from the oxide of cerium, according to the 
method of Bi^kkklius, imjiarted to Uie metal sucli an intense 
positive electricity, even when touched on a very small suriace, 
(the diamoicr of the zinc plate was oiilyrrl inch, TJ lin. Par.), 
that the gold leaf Umchod the pile by a single contact. 

Beryllia^ on the contrary, iuifiarled to the metal, under all 
circumstances, an intense negative electricity. This circuiij?. 
stance is the more singular, as this earth, in its external charac¬ 
ters, liiurh resembles magnesia. 

By Silica^ dm raotal was constantly positively electrifietl, but 
the effect ceased soon after it had been exposed for some time to 
the air. 

Oxide Zincy carefully pr<jpm*ed, imparted to the zinc plate, 
by a single contact, a very intense positive electricity. 

Oxide of Cerium^ pre|}aml according m the method of Lau- 
oiEB, gave the same result, (’rystallised and fused boracic add 
ermstantly imparted to the. lueifili a positive electricity. ; ^ 

Vitrified fhosphorm add* prepared from phosphorus, by ni¬ 
tric acid, gave no result. When ignited in a platina erucable to 
red heat, and then coolid, it shewed no electricity wHhatever,,hy 
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tmiching it with the zinc plate; and when ignited to a white 
heat^ the md evaporated in white acid vapours. 

OccaUc acid made the metal constantly positively ^ectiified 
when /crystallised ; and when in tiie form of a powder (hydrate 
of oxalic acid) the evolved electricity was very weak. 

' I now tried several salts. 

Pure cd^bonafe of hanjtes imparted to the metal constantly, 
-and under all circumstances, an intense pcM>itivc electricity. 

Carbonate of Soda fused, and still very hot, imparted to the 
metal a very intense negative electricity. When it had assumed 
the temperature of the atniosiihere, the metal was sometimes 
positively, sometimes negatively electrified. 

I now allowed stjme cry.stallised carbtmate of soda to efflcwesce 
perfectly- it was touched in this state, the metal was con¬ 
stantly positively electrified, when the salt and the metal hod as¬ 
sumed the temperature of the atmosphere; and even when the 
salt and the metal were* oF a higher temperature, the metal was 
commonly ptisitively electrified, and in a few instances negatively. 

It appears, therefore, again, that the very same body, when 
only in a different state, may lie positively or negatively^tlcctri- 
fied, by its contact with metals. 

Crystals ofsulpluite (^‘potash, ignited and powdered, impari- 
*ed to the metal, when .still quite hot, a weak positive electricity; 
but this was so much increased on cooling, that though the weather ^ 
was very damp, the gold leaf touched the pile, after a few contacts. 

Sulphate of Soda^ when quite freed from its water of crystal- 
Hsation by its exposure to a dry atmosphere, rendered the metal 
positively electrified. 

The general result of these experiments is therefore this, that 
the eleietrical opposition between acids and bases, though so well 
established by other means, cannot be deduced from the eled;ri- 
«d relation between |hese bodies and metals. 


A«t. VI,— On the Coral Islands of the Pacific Ocean. —By Dr 
A. TON Chamisso *. 

Ti HE low islands of the South Sea and Indian Ocean owe their 

(krij^n priildpaliy to the operations of several species of coral. 

. ______1-----—-- 

^ • t'ublithed in the Appenttix to Kot^^ue's Voyage of Discovery into the 
South Sea and Beering’s Straits, vol. iii. p. 331, * 
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Their dtuation with respect to each other, a« they often form 
rows, their union in several places in large groups* fBwI their to¬ 
tal absence in other parts of the same seas, induce us to conclude, 
tltat the corals have founded their buildings on shoak of tbe 
sea; or, to speak more correctly, on the lops of moulftains lying 
under water. On the one side as they increase, diey contiiSttie* 
to apinoach the surface of the sea, on the other side they en¬ 
large the extent of their work The larger species of otn'als, 
which form blocks measuring sevend fathoms in thickness, seem 
to prefer the more violent surf on the CKternal ctlgc of the reef; 
this, and the obstacles opposed to the Continuation of their life, 
in tlie middle of a broad reef, by the amassing of Uie sheik 
abandoned by the animals, and fragments of corals, are probably 
the reasem that the outer edge of the reef first ap^iroaches the 
surface. As soon as it has reached such a height, that il re¬ 
mains almost di^ at low water, the corals leave off building 
higher; sea-shells, fragments of coral, shells of echini, atid 
their broken off prickles, are united by the burning sun, through 
the medium of the cemtenting calcareous sand, which has arisen 
from the pulverisation of the above-mentioned fchclJs, into one 
whole or solid stone, svhich, strengthened by the continual 
throwing up of new materials, gradually increases in thickness, 
till it at last Irecomes so high, that it is covered only during 
* some seasons of the year by the high tides. The heat of the 
#>un so penetrates the mass of stone when it k dry, that it splits 
in many places, and breaks off in fiakes. These flakes, so se|>a- 
rated, mx; raiited one upon another by the waves at the time of' 
high water. The always active surf throws blocks of ctn*al 
(frequently of a fathom in lengtli, ^d tl|rce or four feet tliick,) 
and shdlls of marine aniTnals, between and upon the foui!l^tion 
stones; after this the calcareous sand lies tmdisturbed, aral 
offers to the seeds of trees and plants cast upon it by the waves, 
a soil upcm which they ra|Mly gtow, to overshadow its datiding 
whjitc surface. Entire trunks tff trees, whkb are carried by the 
siK'ers from other countries and islands, find here, at length, a 
Vesting {dare, after thchr long wanderings; wkh these come 
some small animals, siidi as Bsards and insects, m the first in¬ 
habitants. Even liefore the trees fewrn a wood, thd real .sea¬ 
birds ncfellc here; strayed leuid-lnrds take refuge in tlte buslicb. 
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and at a mudi later period, when the work hoe been long rnnee 
completed, man also appears, builds his hut on the fruitful soil 
formed by the corruption of the leaves of the trees, and calls 
tumself lord and proprietor of this new creation. • 

In the preceding account, wc have seen how ihc exterior 
edge of a sub-marine coral cdihcc fir.st approaches tlic surface 
of the water, and how this reef gradually assumes the proper- 
^ties of land; the island, therefore, necessarily has a circular 
form, and, in the mydie of it an inclosed lake. This lake, how¬ 
ever, is not entirely inclosed ; (and it could not be, for, without 
supply from tlie sea, it would soon be dried up by the rays of 
tlie sun); but tbe exterior wall consists of a great number of 
8nu>.Uer islands, which are separated from each other by some¬ 
times larger, sometimes smaller spaces. The number of tliesc 
•islets amounts, in the larger coral islands, to sixty; and between 
them it is%ot so deep, but iJiat it becomes dry at the time of 
ebb. The interior sea has, in the middle, generally a depth gf 
from thirty to five and thirty fatlioras; but on all sides towards 
the land, the depth gradually decreases. In those seas where 
the constant monsoons prevail, where consequently il,*' waves 
heat only on one side of the reef or idand, it is natural that this 
side of tbe reef, exposed to the unremiuing fury of tlie ocean, 
should be formed chiefly by broken eff blocks of coral, and 
fragments of shells, and first rise above tlic elements that creal ^ 
I'd it. It is only^hesc islands, respecting the formation and 
nature of whtdt we hitlicrto know any thing with certainty; 

• we are still almost entirely without any observations on tliose 
in the Indian and Chinese sea, whicli lie in the regions of the 
six months monsoons. ^ From the diarts given of them, it is to 
be inferred, that every side is equally advmiced in formation. 
The lee-side of such a coral-reef in the Pacific Ocean, which is 
governed by the constant monsoons, frequently does not shew 
itself above iho water, when tlie ride, frdm time imme¬ 

morial, has attained [lerfoction in the atmospheric r^ion; the 
former reef is even iutemipted in many places by intei-vals 
tolerably broad, and of the same depth as the inner sea, which 
have been left by nature, like open gates for the exploring mari¬ 
ner to enter the internal calm and secure harbour. In their 
external form tlic coral ii»Iands do not reiscmblc eaA othei > 
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b'ul this, and the extent of each, pitibably dejjends c«i the sisse 
of the sub-inariue mountain tojis, on whidh their basis is found¬ 
ed. Those islands which have more length than breadth^ and 
are opposed in their greatest extent to the wind and waves, are 
richer in fruitful islets tlian those whose situation is not soadapt^^ 
ed to a quick formation. In the large island-chains, there are 
always some single islets which have the appearance of bigh 
land; the.se lie upni an angle projecting into the scAj 9^ ex- 
]X)setl to the sun' from two sides, const^ therefore alntost en* 
tireiy of large blocks of coral, jsmd are destitute of smaller, frag¬ 
ments of shells mid coral sand to fill up the intervals. They 
are, therefore, not adapted to support plants requiring a depth 
of soil, and only affonl a basis to high trees, pmvided with 
fibrous r<KJts, (as the Puonia., Cordia Sebastiana., L.; Morin^ 
da citrifblia^ L,, and Pandanm odoratwaimuSi L.) which, at a 
distance, give to these, always very small, islands the form of a 
hill. The inner shores of the island, exposed to the surf, con¬ 
sist of fine sand, which is washed up hy the tide. Between the 
small islands under llieir protection, and even in the middle of 
the inner sea, arc found smaller sjxjcies of coral, whicli seek a 
quiet alxxle, form in time, though very slowly, banks, till they 
at last reach the surface of the water ; gradually increase in ex¬ 
tent, unite with the islands that surround them, and at length 
jfiU up the inner seas, so that what was at first a ring of islands, 
becomes one connected land. ' The islands which are sn) far 


formed, retain in Uie middle a flat place, which is always lower 
than the wall that ^surrounds them on the banks; f<>r which 
reason pools of wAter are formed in them after a continued 
r^,—the only sjirings and wells tlieyjpoSsess. One of tlie 
peculiarities of ilicse islands is, that no dew falls in the evening, 
that they cause no tempests, and do not check the course of the 


wind. The veiy low situation of the country sometinles ex- 
jXNses the inhabitants to |;reat danger, and threatens their lives, 
when l^^aves roll ov^ their islands, if it happens tliat the 
equin^ and full moon fall on the same day, (cons^uently, 
wh^ the water ha.s n tudiod its greatest height,), and ia storm 
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Art. Wll.-^Olfsarvations cw the Final Report of the CotHfuh- 
svnwrs o/' Weights and Measures, by the Reverend G-lor^k ' 
Skene Keith, D. D, In a Letter to Dr Brewster. 

SiK, Manse of Keitlh-haUy Nmemher 

the Ikst number of the Philosophical Journal, you gave the 
substance of the third ot final Report of the Commissioners of 
Weights’and measures, viz. Sir Geofge Clerk, Bart., Davies GiJ- 
Iwrt, ^psq. M. P., Dr Wollaston, Dr YoUng, and Captiun 
Ka;er. • 

Ar I have, for above thirty years, paid jjarticular attention to 
the equalizatit..a of the w'eights and measures of Great Biitain, 
t beg leave to submit the following observations on this report, 
with the greatest respect fi)r the gentlemen on whom the com¬ 
mission was devolved, and of Whose abilities and cliaracter there 
is but one, and tliat a very liiglr ojhnlon in the kingdom. I 
liave not the honour of being known U) any of these gentlemen, 
except to Davies Gilbert, Esej. who kindly shewed me a copy of 
the whole report in May last, when I was attending a Committee 
of the House of Commons, of which he was Chairman; and I 
equally respect his talents, patriotism, and liis integrity. 

I have great pleasure in making two general rettiarks on 
their Report. * 

1. The Commisaoners have, with equal propriety and accu¬ 
racy, fixed the pro|)ortion between the English yard made by Mr 
Bird, and the length of the pendulum which vibrates seconds at 
XiOndon in a vacuum and*at tl»e level of the sea. Captain Kater 
has great merit in determining this Icpgth, which is found to be 
39.1393 inches. 

As English iVoy weight is the only legal stai, frd both 
of v/eightB and of coins, in this kingdom, the Comliiiissioners 
acted very properly in preserving it, as the standard to which all 
other wei^ts are to be compared j and they judged right in fix¬ 
ing a definite proportion between the Avoirdupois pound, no# 
generally (which ought by law to contain 16 Troy ounces, 
or 7680 grmns, but now contains only 7000 Troy grains), and 
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tlic standard Troy ppund cnT 5760 gmas, whi<^ has been lor 
many centuries the fcgal weight of England, though it is larger 
than the old Towei* pound of London. 

But though I highly approve of those great articles, I must 
object to some other parts of their report, while 1 asaign my rea* 
sons for differing from them in opimon, and state some facts 
whkh may merit the public attention. It is the peculiar advan> 
tage of mathematical science, and shews its great superiority 
over lo^cal discusrion, that its truths can be clearly dememstrat* 
cd, and that where there is any, the quantum of error can often 
be accurately ascertained. Yet it should always be rem«nbered» 
that as Acliilles could be wounded in the heel, so a mathematician 
is vulnerable in his data. Therefore, I observe,coneeming 
the temperature at which these standards were fixed, and are 
afterwaids to be verified,—namely, 62" of Fahrenheit, * that thU. 
degree of heat does not appear so proper, as if it had been fixed 
at 4(F, or 39|% die temperature at which water is most concen¬ 
trated, or occujHes the le&si volume. In the days of Sir Isaac 
Newton, 50“ was reckoned the standard of moderate tcpipera- 
ture. About sixty years ago this was estimated at 55% which 
still continues to have the mark of tempered^ affixed to the scale 
of our thermometers. But in 1790 and 1792, in the very ac- 
curate experiments of Sir Charles Biagdcn and Mr Gilpin, 60" 
was assumed as die standard of temperate heat, while they as¬ 
certained the specific gravity of ardent spirits of various degrees 
of strength, and from 30“ to 80“ of Fahrenheit's thermometer. 
Of late, this standard has been raised to 62"; or that dt^ree at 
which it is said one feels^ comibrtalile in a room ; and, in dm 
progress of luxury, it may nae to 70®,* But as there is a {lariit 
cular degree of heat, at which water occupies the least bulk,— 
ns distilled water of 40^ is extremely nemr, in point of specifie 
gravity, to common water of 60® or 62®, gs different thermome¬ 
ters, and different degrees of temperate heat arc used in different 
countries, and by different persons, and as it was ascertained by 
Mr E verard and a Committee of the Hoose of Comimms in 16fll§, 
that an English cubic foot of common water of a moderate tern- 
jKjralurc, contains very nearly 1000 Avoirdupois ounces, (only 
10.4 grains less, or exactly 437439.4 grains), I caoneft help tliink- 
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ing that the hefft of dktilled ^er should have been ^xed at 40% 
and that df commoii ivater at 60® ot 62®. Tlie lower tempera¬ 
ture of distilled water would have OHnpensated for the greater 
specific g^vity cf common water; and both would have coin-* 
cided, or very nearly corresponded with 1000 Avoirdupois ounces^ 
to the cuMc 'foot of water. 

i .The Commis^onera appear to me to have pro- 

\msed 9a imptpper dze of a common gallon for malt-liquor and 
cmm measures^ without taking care that the wine gallon should 
be of the same dimensions with that standard. The common 
gallon, which they recommend, is said by them to contain 277.3 
inches. A numljer of o^ections may be made to a gallon 
0' these dimensions. If carried into execution, it would occa¬ 
sion a complf'e change both of our dry and liquid meamres. 
The present standard corn-busliel is that of 1601, in the reign 
of Queen Elizabeth, and contains only 2124 cubic inches. The 
gallon derivedfrom it, or the eighth part of that bushel, is 265^ cu- 
Ihc inches, or 11.8 inches, nearly -/^th part less thail the proposed 
<X)mmon gallon. The ancient legal bushel, that of Hmiry VII. 
which was mentioned by Mr Everard in 1696 as above mention¬ 
ed, contained 2146.6 cubic inches, and the gallon, or eighth part 
of this, is 268.2 inches, which is 9.1 inches or or SAperce7it 
less than the prqix)sed gallon. The common bushel of Excise, 
by which the malt duties are charged, is 18 inches in diameter 
and 8 inches deep, edhtains 2160.42 cubic inches, and was fixed 
ujxai by Parliament in 1696, as a near approximation to-the 
e^ndmd of Henry VII. The gall<m ^rived from this, is 2^.8 
inches, or 3 %st part, or 3^th per cent thmi the proposed com¬ 
mon gallon, which, instead of^being a measure of a mean value, 
is conrideraldy larger than an^t^ihe com^iMmSi derived from 
those le^ bushels. If compared with the ale gallon that is 
generaX^ need in commerce, whidb Lord Goded^^m got mea¬ 
sured in 1707, and which contains ^1.36 cubic inches, the pro¬ 
posed gallon of 277.3, is 16 cubic inches, or 6 per cent, larger. 
If compared with the Excise g^lon of 282 indies, or the stand¬ 
ard quart whidi is nearly one-fourth of that quantity, it is no 
doubt of less dimensions. But neither of these measures is used 
in commerex ; though the ale and beer duties arc changed at 
that large rate of the gallon, in order to give a small allowance 
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IB favour of the brewer, ff we next cc»i){)a]lQ the Wine galloif 
of Excise, which oontmns 2S1 cubic inches, or accor^ng to the 
dimensions of the 0th of Queen Anne inches, the pro»- 

^>sed gallon of S77.3 inches, is almost exactly a fifth pm lari 
ger; but ihat wine gallon is not used in the wineorsjMrit trade^ 
though it was meant to give the feir trader an advantage, at k 
time when taxes were le^ famifiar, and less strictly exacted, than 
at present. The gallon used in trade is the Guildhall gallon of 
224 inches, as measured by Mr Flantstead, Dr H^ley and others, 
in 1688. In every ^4ew, therefore, the proposed gallon its not n 
mean value Ixjtween any of our legal gallon measuies used in 
commerce. I would fuilher remjp-k, that a gallon measure fill¬ 
ed with ten Avoirdujxiis pnmds, or TO,000 English Troy 
grains of distilled water at 62®, does not contain 27T.8 cubic 
inches, but only at the rate mentioned in the rejwrt, of 202.72 
grains to the inch, 276.98 inches, and if cither common water of 
a mtxlerate temjjeratul’tS »*• distilled water at 40° of heat wert? 
used, w^ould cmitain only 276,48 cubic inches. There is a dis¬ 
crepancy between these of ^| ^ in the first case, and of y 1 ^ in the 
second, which would not merit any reganl, if it existed lietween 
the proposed standard, and any of the existing national gallon 
measures, but is too much to be allowed liotween two standards, 
or two ways of making or computing the proposed standard, 
which ought exactly to agrt*e with each other. But if it is 
wished, and it certainly is dtsirable, to cstEDlish a c*ommon gal¬ 
lon for corn, -wine, oil, malt-litjuor, and ardent sprits, or for 
both liquid and dry me^ures, in.stead of adopting one from 
Avoirdupois pounds of water, or oi‘ 277.3 cubic inches, I hum* 
l>ly apfwehcnd that this common^m^li gallon should contain 
270 cjibic inches, the bushel derived from it 2160 inches, the 
quarter 10 cubic feet, and the last of corn 100 such feet. An 
tile near correspondence between, the bushtfsl (d* 2150.42 inches 
establisdied for imporing tlrb malt duties, and the above bushel 
of 2160 cubic inches (where the differemx; is only 9.68 inches 
on the bushel, or only 1.2 on the gallon, or glyth {lart), could 
be eaaly tmsed to a perfect eoancidence; as m bu&hel of 2160 
cubic intdios would contain 1260 ounces Avoirdupois of comiiidn 
water, ^t»d a g^lon of 270 inches would contain 106| ounces, 
or 9 pounds 12 ounces and 4 dianjs Avoirdupois of 
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water at 4Q% or cfxinnion water at 62°; the adoption of these 
measures would pEcserve, and even improve the connexion be¬ 
tween the English quarter, and 10,000 Avoirdupois ounces; 
And the being obliged to use ounces and quarters of an ounces 
in making or proving a gallon measure, and ounces as well as 
pounds in verifying a bushel, would occasion more accuracy than 
if a round number of pounds was made the standard of either 
'the bushel or the gallon. It deserves, also, here to be consider¬ 
ed, that the actual wine gallon of commerce, which contmns 224 
inches^ wants a fifth part of the contents of the gallon here re¬ 
commended ; that, in fact, most of the gallon measures in the 
wine and spirit trade contain 225 inches, so that a fifth part add¬ 
ed to the price of the gallon, which these dealers use at pre¬ 
sent, could e-'sHy be added, and a common gallon for both li¬ 
quid and dry measures would not be obnoxious to them or their 
Customers. It may also be mentioned, tliat by scooping out a 
very little from the inside of a wooden corn measure, it could 
easily be adjusted to the sUindards of 270 inches for the gallon, 
540 for the peck, and 2160 for the bushel: And it may be add- 
t*d, that though the common brewer might not be willlbg U) 
give 277.3 cubic inches for every gallon of his ak or beer, 
when he is only allowed 282 inches to himself, or 4.7 inches to 
supply his lass from both waste and absorption, he might l>e 
willing to raise the size of Ids gallon to 270 inches, having still 
12 inches of difference between the gallon of Excise, according 
to which he pays taxes, and the common gallon of cornntercc, at 
•which he sells his malt liquor. Here justice rc(|uires that the 
Uuves oil ale, spirits, wine and malt, should be e^her proportAan- 
ed to the contents of,tJ^s common gallon, or amtmue to be 
charged according' to the present laws of Exv'ue, The great 
object is to get the standards which arc used in commerce, sim- 
, plified, and the meji^^ures both made with great accuracy, and 
established with as little trouble as possible. The establishing 
a common gallon of’ 277,3 will occasion much inconvenience 
and great expence ,—ten times as inudi as would he occasioned 
by using a gallon of 270 cubic inches; would destroy all oniineo- 
tiffln between the English qtmrter and 10 cubic feet, wbicli 
ought to He increased or confirmed t and by raising the dinmn- 
our slandard com measures 4^ per cent, would prevent 
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frauds, or render them useless. After all, it may bo well wordi 
considering, whetbo', as a multitudo of provincdlftl standards 
must be laid a^e, it would not be advisdhb to take a correct 
'and invanable standard from nature, the pendulum that vibrates 
seocmds for example; to divide this decimally,—to establidi 
either a cube or a cylinder of its dimm^ans, ftlled vvith di8til> 
led water of 40*’ of beat, or with common water at a moilerate 
tcm])erature, as a standard tun^weight, and also for both dry 
and liquid measures of ca]Tacity,<-^o get wdghts and measures 
made correctly from this standard,-—to send them to <all the 
market>towas, and to put them under the inspection of the Ma¬ 
gistrates ; but to compel no man to use them unless he choose 
to do so. By dividing the denominations of this standard, not 
into % 4, 8, 16, as at present t^ith some weights; far less into 
7, 14, 28, 112; but intol, 2, S and 4 of the next inferior deno* 
mination, 24 pieces of metal could weigh out 1,111,110 different 
weights, or three corn measures, with boards of partition having 1 
and 4 tenths of their measure on one side, and 2 and 8 tenths on 
the other, could measure out 1110 different quantities of ccati, 
and a merchant‘*s apprvntice could perform an operation in re¬ 
duction of decimal fractions merely by measuring or weighing 
his goods. In a short time, tlic new weights and measures, 
which ought to he caUed CommercicU on-esy woukl become famili¬ 
ar,—would, from their simplicity and accuracy be gradually in¬ 
troduced, and would in a few years become general, wlien they 
might be established. But till that time, no auUiority higher 
than tile induence of fashion and example should be exerted, n6 
compuliaon, no licenses, no fines should be introduced. These 
things would defeat the object intei^vd to Ik? accomplished; 
for men will not be dragooned into any public measure, even 
though its adoption were advantageous; yet if left to themselves, 
they will embrace what will promote their interest 

I would condude tltesc observations by relating a fact con¬ 
sistent with my knowledge. ^ 

A clergyman, with whom 1 was intimately acquainted, I gn l 
a servitude of a footpath which led diagonally through a valu¬ 
able field, part of his glebe or jmrsonage lands, and along whi<^ 
the people as they passed to or frenn the church coftld look in, 
both at *t)te front and gable windows of his house. Their wttk- 
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ly visits ^x«:h annoyed him and injured the field through which 
tliey travelled; and as he eouid not get free of this servitude by 
compulsion, he had recourse to art He made out a very good 
gravel walk, and frequented it daily for some time, as if it hoc^ 
been made h^r his private use and amusement. Winter came on, a 
good deal of rain fell, and the diagtHial footpath became very 
dirty and unpleasant to the people going to church, or returning 
home. A few of them venturetl to try, whether the Minister 
would allow them the use of his fine gravel walk; and when 
they viiere not interrupted, otherg soon followed their example. 
In a little lime they all deserted the diagonal footpath, and 
went along the gravel walk, which, though a little longer, was 
a much better road, and by which they could walk nearly as 
soon, and-with much more comfort. 

It is in this way, I apprehend, that the Legislators of this 
free and great commercial country should proceed, in equalizing 
our weights and measures. They should make new and cor¬ 
rect standards, decimally divided. They should send them to 
the inarketrtowms, and put them under the protection of the Ma¬ 
gistrates, along with accurate tables shewing their relation ^ the 
other national and provincial weights and measures. They 
should use them themselves, and promote resolutions for that 
use, but employ no compuljdon for thdr introduction; while 
they punish severely all frauds in those who use the old or pro¬ 
vincial standards. If established on sound principles, the peo¬ 
ple will s(X)n generally adopt tlicm; and at no distant period 
lliey will be introduced and established among all trading nations. 

I am, yours, &e. 

. . Geo. Sk£19£ Keith. 


Art. VIII .—on Jzalca, Rhododendr&ii^Ledumy and 
Ije'iopJvylhm ; with C^iaracters these four Genera, Bt/ 
Mr David Don, Curator of the Ijambertian Herbarium. 


The g^us Jlzakay as established by Linnmus, and adopted 
by Jussieu, Schreber, and in short by every botanical writer, 
includes idany plants which are not to be distinguish^ from 
RModmdrouy unless by tlie number of stamens, which mJaedea 
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is couimoniy five, and in Rhododetulnm ten. These numbers, 
however, are so variable, that they cannot lie regarded as of 
sufliiieiit impoi'tance to constitfite a generic character. Thus, 

' cfor example, Azaiea indim and la^pmica (Rhododendron lap- 
jxmicnm, Waldeub. FI. Lapp.) are often observed to have eight 
and ten stamens. In the Lambertian Herbarium, is a specimen of 
a slirub (B. hj^pidnm mihi) frcmi JT^an, very near akin to Aza¬ 
lea ind^a, the flowers of which Have uniformly ten stamens. The 
striking affinity which exists among the.se plants may in some 
measure account for the facility with which they-are knpwn to 
unite in the {iroduction of hybrid varieties. The genu.s Azalea 
must now, therefore, be limited to A- procumbevfi, a spetries 
n Inch afftjrds abundant marks of distinction, and is the only one 
indigenous to Britain. This little siu'ub agrees in many points 
Vi'ith LcmphyUuTn huxrfoltuvi (Ledum buxi/idhmii Hort. Kew.,) 
but the latter differs fmm it, in having a 5-j^tak*d corolla and 
projecting stamens; and from Ledum it is distingui.shed by its 
calyx; by the bursting of its anlherre ; by the dehiscence of its 
capsule ; by the structure of the columella ; and, lastly, by the 
form of its seeds. In order to ptrint out the characters of these 
genera, as novy constituted, I .shall subjoin descriptions pf all of 
them. 

AZALEA.—^Azale-® species Linn. 

\ 

Calyx profunde 5.*partitus, persistens. Corolla brevis, catn- 
{lanulata, 5-fida. Stwmina 5, hypogyna, coralla breviora ; fila.^ 
menta |jJana, glabra: antherse subrotundas, laterales, nuda>, bi- 
joculares, inteme longitudinaliter rumpentes. Phtillmn 1, sta* 
minibus brevior : gemien subrotimdum ; stylus rectus, simplex : 
stigma capitatum. Capsulu jiarva, subrptundo-ovata, stylo per- 
sistenle rostrata, 5-l(x;ularis, 5-valvi.s, apice septicido-dehiscens: 
vnlvis ovatis: marginibus introflexis, remotis, rectis. Columella 
subovata, teretiuscula, rugosa, basi gibbo^. Scmitia oo, mi- 
nuta, lania, aptera. Fruticvlus depressus, ramosissiraus, jiro- 
cumbeps, eempervirens, foliosus, rigidus. Folia opposita, parva, 
elliptica, integerriraa, coriacea, glabra, nilida, margine revi^luta. 
Flore.^ parvi, rosei, pedicellati, ip umixllulis numerosi.s, ternjina- 
llbus dijqxjsjti, 

S]>. E procumbens. • 

Azalea prifumbens, Lhm 
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RHOl>0DBNDRON —Lim*. 

Azalea otnnes (praeter A. procumheniem) L. Jtiss. Cdf^w 
proftinde ^partitua, persi^ens. CoroUa campanulata ve) itdun* 
dlbulifonxiis (.in pemds rotata) : Instibo 5-lobo; lobis latis, planis, 
sequalibus rarius inseqiudibi^. S&mkiyi 5-*10, declinata, in disco 
hypogyno inserta, ssepius cca^llli mult5 longiora; filamenta 
gracilia, basi hirsuta; antherse oblongac, apice foraminibus ge~ 
minis aperientes. Pi^iO^tm 1: stylus simplex, dedinatus, sta> 
minibu'^ longer: stigma capitatum, saepius cmarginatuin. Cap- 
sida oblonga, cylindracea, 5-sulca^ 5-locularis, 5>Talvis, apice 
dehiscensr \alvi8 lineari-obbaigis: marginibus introflexis, ap- 
proximatis. Columella tetragona Semina oo , compressa, sco- 
biformia, alu membranaceS cincta. 

Fructices rarius arbores, ramosisslmi, rig^di, serapervirentes 
vel decidui. Folia alterna, integerrima, in aliis coriacea, in aliis 
membranacca, nunc glaberrirna nunc hirsuta. Flores (in pluri- 
hus magni) pedtmculati, purpurei, coccinei, rosci vel albi, in aliis 
aurei vel crocei, in coryrabis subspicatis, terminalibus d^spoati, 
rarius solitarii aut laterales. Per hyems flores futuri in hyber- 
naculo squamis numerosis dense imbricato strobilem mentiente 
inclusi. , 

The genus Wwdora differs from Rhododendron in the ano¬ 
malous structui'c of its corolla, which is separated into three pe¬ 
tals, slightly united at the base ; the upper one is thrice broader 
than the two lower ones, is 3-lobed, and resembles the half of 
the corolla of a Rhododendron: the two lower ones are sp'ead- 
ing, and have the form bf ordinary petals. This singular struc¬ 
ture of corolla, proves the correctness of M. De Candolle’s ui- 
genious hypothesis, regarding the cohes^ of petals in monope- 
talous corollas *. * • 

I doubt much, if the figure of the corolla, tinattended by any 
other difference in structure, is ft be considef^ alone sufficient, 
in this order, to constitute a generic division. Indeed Rhodora 
is; so intimately allied to Rltododendronf that it may hereafter be 

• Theorie Elememalre de ta Botanique, p. 112. I 
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found expedient tg unit©-them. The figure c$ the ©oroUa varks 
much in different spedes of RTiododendrm ; and, theref(*re, 
fords excellent-ifipeqfic characters, spcdi as In S. anihopogrmy 
Xlaurieum, dumacishm, ckm^ischaiicmfir &c. 


LEDUM.—£wn. Jms. 

Cahfx minimus, 5-dcntatus, dcflorato evanesoente. Coroliq 
5-petala, patens. Stamina 10, in disco hjpogyno inserta, co¬ 
rolla longiora: filamenta capillaria: anther® subrotund®, apice 
poris geminis aperientes. PuUlIvm 1: germen subrotuiidura ; 
stylus filjformis, rectus, staminibus brevior: stigma parvurn, ca» 
pitatum. Capsula subrotundo-o'^ata, 5-iocularis, 5-vaIvis, basi 
septicido-dehlscens; vaJvularura inarginibus introflexis, approxi- 
matis. Reccjjiaculum 5-lobum, columella 5-angula pedicella>- 
tum. Semhia oo, plana, linearia, scobiformia, utriuque in al% 
membranacea de&inentia. * 

FruticuU ramosissimi, ereetj vel decumlientcs. Ramuli ju- 
niores, tomentosi. Folia altcma, nunc linearia, nunc lanceolata 
aut elliptica, margine integerrima et revolata, supra nuda, rcti- 
culatim venosa, sublu.s lana fulvu instructa; (piandd contrila 
odorem aromaticum emittunt. Flores albi, pcJicellati, in corym- 
his tcrmlnalibus densi. 


LEIOPHYIXUM— ’So»n 

Amrnyr.'sine Ptir^h. hodi species Hort Fex£\ ct Wilkl Cor- 
^ar profunde 5-partitus, |)crsisteus. Corolla 5-petala, liypogyna. 
Stamina 10, hypogyna, corolla longiora: filamenta capillaria!^ 
glabra: anth^® subrotund®, lat^rale#, interne ioogitudmaliter 
rumpentes. PistiUum 1; germen subrotundum, giabmm: sty¬ 
lus filiformis, gracilis, rectus, staminibus longior i stigma paj^ 
vum, capitatum. CapntAa subrotundo^tata, stylo pesrsistemt© 
rostrata, 5-locularis, 5-valvk, rarids ,3-loculariH, S-valvis, [apice 
septicido-dehiscens: valvis ovatis: marginibus introflexis, rfcmo- 
^tis, rsKJtis, CohmeUa subovata, tereliuscuJa, rugosa, Semkm 
00 , minuta, Isevio, aptera. 

Fructiculm crcctus, ramoassiraus, -sempervireps, rigidu?, 
fioliosur?, Fdia sponsa, parva, ovalia, plana, integerrima, coria' 
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cea, ^abWH Flores parvi, albi, pediccllati, m corymbis 

tcrminalibus numeroa. 

Sp, 1. buxifoliuin. 

Leiophyllum buxifolium, Elliott Jl, Carol, et Georg. 1. p. 457. 
Leiophyllum thymifolium, Persoon Syn. \.p. 477. Ainmyi-- 
sine'buxifolia. Pursh-fl~ Amer. sept. Ljp. 801. Bot. Regist. 
t. 531. X*edum buxifulitinfl, Hart. Kew. 2. p. 65. Berg. Act. 
• Petrop. 1777. p. 213. U 3. f. 2. WiUd. sp. pi. 2. p. 602. 
Mich.fl. Amer. bor. 1 . p. 260. Ledum tliyipifolium, Latn. 
Ehcycl. 3- 459. iUust. gen. d. 363. 2. 


Art. IX.—-On the Geographical Distribution qf* Insects. By 
M. Latreille. (Concluded from Vol. V. p. 378.) 

IVXany Icpidoptcroiis insects, which form pailicular gi-oups, 
and a variety of other species, will remain a long time un¬ 
known. All the successions of species spread themselves gradu¬ 
ally from east to west, and ri'ciprocally. Many of those which 
are found in the provinces of Normandy and Brittany, inhabit 
also the southern paiis of England. The departments situated 
on the left bank of the Rhine, to the north, have, in this respect,, 
a conrnnunity of species with the neighbouring provinces of Ger¬ 
many. Some of the Levant species, suclt as the Canikaris ori¬ 
entalism the Mt/lubris crassicornism a beautiful variety of the ATc- 
lohhiha ocddentalis, brought by Olivier, aa<l some of the diur¬ 
nal IjOpidoptcra, appear to have travelled towards the west, and 
to hnve established thcmselvdfe in the Austrian territory, near Vi¬ 
enna. It ap{>cars to me, from the collection made by tlial cefe- 
fcrated naturalist in Asia Minor, in Syria, in Persia, Sic. that 
the insects of these regions, though nearly allied tc> those of die 
south of Europe, arc yet, at the same time, for the mt)st part, 
specifically distinct. I have the same opinion in regard to those 
'‘of southern Russia and the Crimea. The insects of the coasts 
of Ct)romandeI, of Bengal, of southern China, and even of Thi¬ 
bet, of y^hith some have been communicated to me by ra^ lilieral 
friend Mr Macleay, have many points in common wth each 
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other; but they are absolutely distinct from those of Burope, al¬ 
though they may be generally classed in the same genera, 
well as in some of those of Africa. We do not there fii^ any 
4>ecies of Graphipiera, AMs^ ScamruSy Pimdkty Leptc^miy at 
Erodius, genera of which Nature appears to have confined to the 
sduthem and westemparts of the Ancient Contine nt. Fab 
cius has assigned to the £as tindies some species of Brachy* 
cerus; but I have never been able to discover a single indi¬ 
vidual of that genus among the numerous collections which 
have been formed there. The genus Anihia occurs in Ben¬ 
gal, but further than that they do not find a single spe¬ 
cies. 

The island of Madagascar, in respect to its natural families of 
insects, is allied in sopie points to Africa. But its species are 
very distinct, and many of them liave no analogies in that coun¬ 
try. The islands of France and Bourbon, offer also vestiges of 
tlie same aflBnity. The insects of these colonies appear, however, 
in general, to keep closer to those of the East Indies ; their num¬ 
ber is very limited. 

Although tlie entomology of New Holland has a peculiar 
type, it is, nevertheless, composed in a great part, of species analo¬ 
gous to those of the Moluccas and the south-east of India ♦. The 
genus Myldbrifty of which the species are so abundant in the 
south of Eun»pe, in Africa, and in Aria, does not appe&r to pass 
beyond tlie island of Timor. If such be the case, New Holland 
would bear a trait of resemblance to America. In like manner, 
we find there the gt*nus PapeduSy of which the s|)ecies arc known 
more particularly to inhabit the New World. I suspect that the 
natural productions of that westemrhemikpliere, considered under 
the relation of generic groups, are mcn-e allied to those of the 
east of Asia than to our own. It is known, that tiie Marsupial 
anima].s are confined to the easteni extremify of the Ancienf Con¬ 
tinent, and that they appear in the New. I could produce 
other examples, of which some might be taken from the class of 
Crustaeeous animals. 


• Kew Hr^and.ic less rich^j its soil, so hr as it it. knon'n, being, more dry, 
not so woWdy, 
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The instep of New Zcalajod, of New Caledonia, and p:pba- 
y y diose of the ciminijaec^t isles, appear to me to have many 
aiffiniti^ with the speqies of New Ifolland. I presuiXKi it is the 
same with some odier archipelagos of the great southern ocean * 
These islands, chiefly ^nxtposed of aggregations of coa»l 
rocks, form a chain which unites them to those of the west, and 
frwn which they have been ahle to reemve their productions. 
But, on the American side, there are no groups of coral islands 
to ofibrd such a mode of communication. Hence, it happens, 
that many of these islands are Ajnerican by their geographical 
position, but Asiatic in regard to the animal and vegetable pro¬ 
ductions of their soil. 

The New Continent presents a like progressive march in the 
changes of species, relative to considerable differences of latitude 
and longitude. M. Rose has collected in Canflina many spe- 
ries which are not found in Pennsylvania, and still less in the pro- 
vini^ of New-York. The researches of Abbot on the Lepidop- 
tera of Georgia, prove, that they find there certain species of that 
order, of which the principal seat is in the Antilles. The banks 
of the river Missouri, for about twenty degrees to the Vest of 
Philadelphia, serve for the habitation of many peculiar insects, 
of which I owe the communication to Mr Macleay. I have al¬ 
so seen a collection formed at Louisiana, and have there observ'- 
ed Ollier mutations. The entomology of the Antilles presents 
a contrast to that of the United States. The bland of Trinidad, 
in the 10th degree of north latitiide, produces equatorial species, 
Aich as the butterflies of the divisions called Menelaus, Tmcer, 
&c., which are not to be found in St I)ommgo. The first named 
island is also characterised bj^the Dan/pus or Armadillo, a qua¬ 
druped unknown in the latter. The BrazUs possess insects 
found equally in Cayenne; but they also produce a cloud of 
others which are pectJiarly their own. ^ 

Jf we institute a cora|jarison between the parallels of the Old 
and New World, with respect to the temperature suited to 
the various species of insects, we shall find that these parallels 
do not in that respect correspond. The southern insects of the 
western hemisphere do not extend so far to the north as in ours. 
Here, as we had formerly occasion to observe, they beg^ to ap¬ 
pear between the 48th and 49th degrees of Qorth latitude ; while 
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ih the western worlds they arc scarcely ibund, until we lead) 
the vicinity of 43“ north latitude. ’J'he genera Scorpio^ Ci^ 
coday M€iMis, aie always our guinea* When one reflects 
on the physical constitution of Aunt^ca, when we consider 
that its soil is mudi irrigated," con^derably mount^ous, cover* 
ed with great forests, and that its atmosph^e is very moist, we 
may conceive without difficulty, diat certain genera of insects of 
the Ancient Continent, which affect diy, sandy, and very warm 
situations, such as Authia, Pimelioj JE^roditts, JirackicerittSy &c* 
would be unable to exist on the rich, humid, shaded soil of the 
New Workl Also the number of carnivorous cdohptera, is pro* 
jxirtionally less on the New than the Old Continent, and their size 
is often inferior. The scorpions of Cayenne and of other equi¬ 
noctial countries, are scarcely larger than that species of the 
squill of Europe called ocrHafitifi. They are, then, far from 
equalling in size the African s|>ecies called Afcr, wliich is almost 
as large as our river cray-fisii, Kut America yields not to the 
most fruitful countries of li»e ancient Continent, in regard to the 
species which liveon vegetables, especially of the Lepidojiterous or¬ 
der, and in tlic genera AS’cani^<f7«.¥, Chr^somcla and Cvrumbyo'y &c. 
It is also abundant i!i the wasp and ant tribe ; in orthopterous in¬ 
sects and spiders. The southern parts of China, ht)wever, and the 
Moluccas, ap)5ear to preserve a kind of superiority, in giving birth 
to such insects as the Papilio prmnms, the Bmnln/a: atlns, kc. 
of w hich the dimensions suq>ass those of the American Lepidtv]^)- 
tcra. One fact which I ouglU not to omit, is, that Europe, 
Africa, and Western Asia, have scarcely any inset Us of tiic go- 
nm'Pftasma, or spectres^ and those few’ very small; whilst those 
of the Moluccas and South America arif of a very remarkable 
size. The atmosjiiicric and habitual liumidity of the New Con¬ 
tinent, its narrow and prf»longed form, tlic vast extent of the 
seas which enjdron it on all parts, and the nature oi’ its soil, fur¬ 
nish us with an explanation of the disagreement which is to be 
observed between its climates and those of our heraisj>here, con- 
sideji^ undtT the .same parallel. The New Continent is to the 
Ancient Wqrld, what England is to a great part of Europe. Nor- 
Uiandy and Bretagne, conijiared lyith the provinces^ of France 
situatedeto their east, could also furnish us with anaiog<ius re-* 
semWanccs. 



M. ^ ^Ckogr&phical ImBcir 5S 

We haire aHteady^id, liiat the -dist^nctuKi of xKrairtes givefo 
hy Fftbciicius, was lApoiniis arbitrary and injudidiQiis. This 
fine now conie to confirm, by our general observatioiiB die lo¬ 
calities proper to die geDi«ra e£ Arachnides and of insects. What 
1 msh to attempt is^ if posable, to establish, with the resources 
rrf* geogra|diy, divisions whkdi may ccancide with our actual zoo¬ 
logical knowledge, and even iwith that vibich shall in future be 
acquired. 

Greenland has been to jiaturalists the extreme boundary of 
their r6searche8 towards the Arcti^Pole, From the examination 
wbich Otho Fabricius made of its insects, and which, willi the 
Arachnides, did not exceed ii^nuraber 81 species, it appears that 
these animals are, in whole, the same as those of Denmark, of 
Sweden, and more especially of that portion of Lapland which 
rises from the latter kingdom. One may consider the northern 
extremities of Greenland and S}>itzbergen, that is to say> the Slst 
degree of north latitude, as the jwints where vegetation termi¬ 
nates. But to obviate all dilficulty, and foa* the sake of esta¬ 
blishing a duodecimal division, which will be convenient and 
I’rcqiicntly agree with my observations, I shall run back this last 
limit of vegetation three degrees higher, or to the 84-th degree. 

Wc have seen that Lapland had a s|>ecial Fauna; that those 
of the south of Sweden, of the north of France, as far as the cli¬ 
mate ol’ Paris, and of a large portion txf Germany, exhibited a 
great similitude; th^ the soiillicrn insects shew themselves forthc 
first time to the south of Paris; and exactly in those places where 
the vine begins to prosper, by tlte influence of the mean tem¬ 
perature alone. W e have said that the culture of thc olive, wliich 
commences in France l^twegn the 45*^ and 44'’ of latitude, an¬ 
nounced more particularly the domain of the species of the soutli; 
and that those of still warmer regions appear two or three degrees 
lower, towards the iA>rthern limits of those countries in which 
the orange and the palm flourish in the open air. Barbary, 
where the date tree comes to perfection, and >vhere they culti¬ 
vate the sugar cane, the indigo, the banana, &c. presents us willi 
some genera of insects proper to the countries in the vicinity of 
the eiiuatop. Finally, wc perceive ourselves to approach it -still 
.ncitrer, while viewing (he spccicb of the south of Egypt, ^eiiegab 
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fitc. Now, if we divide by twelve degree into twelve sections* 
aBdcammence at the 84*’ of north htlitiKie,a meridian which would 
proceed from the western parts of Spitzbergeii or the nwghbour- 
ing coasts of Greenland, wc sliall have a suite of lautudes, 
which will corre^nd successively to those of the limits of coun¬ 
tries wl^h we are to examine, under the general relalions of 
Zoology and Botany. We shaU continue these sections, each 
consisting of twelve degrees, beyond the Equator towards the 
Antarctic Pole, and sh^l stop at the 60^, under the parallel of 
Sandwich Land, which, on that side, may be r^^ded as the ne 
plus ultra of geographical discovery. 

These intcTvals may be divided by twelve, the aliquot jiarts 
of their difference. Thus, for example, the arc comprised be¬ 
tween the .48^ and the 36° of N. Lat, lessened ncxiessarily by 
some of its parts, will give the numbers 45% 421°, 39% of latitudes 
to which many of my preceding observations apply. It appears 
to me always certain, that a space in latitude, measured by an 
arc of twelve degrees, some local variations being abstracted, 
produces a very sensible change in the mass of the species, and 
that such change is almost total, if the arc is doubled to 24 
as from die north of Sweden to tlic] north of Sp&m. This 
change takes place equally in the direction of the longitu<le, but 
in a much slower manner, and at greater intervals, since the 
mean temperature, without particular and modifying causes, 
would be uniform under the same parallel. In projxirtion as 
one advances towards the |x>lcs, the extension of the species em¬ 
braces a greatca* number of geograpliical divisions, because that 
of the parallels of longitude diminishes progressively, on leaving 
the Equator. But othm* circumsta^iccs also tend to reduce their 
number. 

The insects of America, even those 'jf its noithem provinces, 
at least as &r as Canada, differ specidcally from ours, whilst 
those of Greenland appear to be European; that last country 
shall for our geography of the insects of the Ancient Cond- 
nent^i,the point of defiarturc of our first meridian. It would be, 
on every hypotffesis, intermcfliate l)etwcen the two hemispheres. 
'The Canaries, the Capo de Verde Islands, and Madeira, are 
Africai^ by the natur of their productions. Our meridian, 
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then, will follow a middle direction between, these islands^ «nd’ 
the most eastern cape of America, that of St Roque in Braail. It * 
will pass by the Western Assorcs, and the island of Aacmiskm, 
and will come to an end a little to the west of the Sandwich*' 
Land. Its longitude will be west of the meridian of Paris. 
According to my observations on the insects collected in Persia by 
Olivier, and the resemblance which they bear to those of the south 
of Lurope, and the north of Africa, and the essential diifercnccs 
which may l>e observed in their comparison with those of the East 
Indies,* *1 am induced to believe, tlyit the greatest changes in the 
species take place in the south, towards the frontiers of Persia and 
India: and in the north, at a short distance hrom the eastern side 
of the Uralian Chain, and the Sea of Azal, a little beyemd the 
meridian, wh’ch is under the 60" to the easl of Paris. We mav 
nearly establish this limit at 62® *, a little to the west of the Obi, 
of Balk and Candahai’, &c., w'hich will give us the means of con* 
tiriuing our dutxiociuial divisions; for if we add the number of 
62® to that of 64®, the diUereiice of our first meridian and that of 
Paris, WT shall have 96, a quantity susceptible of being divided 
without fractions into eight parts, of which each e<|i!hls the 
thirtieth portion of a circle. We shall thus separate *the An¬ 
cient Continent into two great bands, of which one is western, 
the otlK?r eastern. If we give to the latter the same extent in 
longitude, or 96®, the meridian which will tciminate it to¬ 
wards the cast will^be 158° more eastern than that of Paris. 
It will depart from Kamtchatka, will direta itself to tlie Caro- 
Hnas, and from thence proceed between New Holland and New 
Zealand. Augmented by onedburth, or 24% thi.s band will 
have for its eastern limi* another meridian, which, at 182° to the 
east of Paris, will pass near the East Cape in the Straits of 
Behring, will prolong \tm\i beyond tlic Friendly Isles, and form, 
without any error •f'importancc to our object^f, a line of 


• At the wetrtem declivity of the mnuntuins which separate Mekr&n and Se^ice- 
tan from lliudotttan, and of thos^^ich ore intermediate between the Groat and 
th9 Little Buchoria, to^vardb the sources of the JiktHi and Gikon. 

'f It is pruboble that the unimals of the countries which terminate tlte north- 
e«t.st of Asia, aAid the north.ncst of America, or which arc adjacent to the Straita 
of Behring^, have mmh in common w'ith each other; thu> thcnc striita do not 
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demarcation between Asia and An^ca. The other 144® 
uraH Odmj^lete the drde of the equator, and will be the extern in 
longitude of the great zone proper to the insects of Americiu 
“We shaH divide it equally, and, the same denomina¬ 

tions, into two equal ptrtions of 72® eacli. Thus the circle of 
the equator will be divided into four m’cs, of which the value will 
be 72®, 72®, 96®, and 120®, (x in the proportion of six-tliirtieths, 
eight-thirtieths, and ten-thirtieths. The extent in longitude <d 
■ the Ancient Continent will comprehend 216®, and that of the 
New 144® ; ^npared witii the entire measure of the Equator, 
they will give the following propwtions: eighteen-thirtieths, 
twelve-thirtieths, or nine-fifteenths, »ix-fifteentlis. 

Our lesser zones or climates will be Arctic, or Antarctic, ac¬ 
cording to their position on this or the other side of the Eqiii- 
noxial Line. The climate comprised bet\vc*en the 84'’ of noith 
latitude and the 72% will bear the name of polar climate. 
Advancing towards the Equator, and still continuing the division 
of twelve, we shall have the following: s^ub-polur^ mtperwr^ 
intermediate, super-tropical, tropical, and r^«a/or/«Z climates; 
but as I have cut each hemisphere into two great parts, I shall 
distinguish the climates of cach{)f tliem by the euithet of 
of eastern. The Antarctic Clin»ate shall only lonsist of three 
sorts, since we go no further than to Uie 60“ of south latitude ? 
those which I would call Polar and Sub.p)!ar are tliose sup¬ 
pressed. The divi.sions and denominations will he tlie same ftw 
the two Continents. Lot us make use of them by sonu? apj:diea- 
tions to the northern anti western part of our Continent, being 
that with which we are best aequainletl. 

The pdar climate will present t^ie infects of the greatest part 
of Greenland, of Iceland, and Spitzbergen. In the snlr-poloir 
climate we shall find these of Norway,of the north jxwts of 
Sweden and European iiussia. In thes^are the insects of tlm 
coldest countries. VVe shall place in the superior climate those 


form but an artificial demarcation, lific that produced by those of Gibraltar, betWccia 
Europe and Africa. The meridian which serves us as the limit l)ctw'ccn Asia and 
America, cuts in two c<}ual parts the oc^n comprised between the maritime coast* 
of Canton, and those of California, wliich are under the same latitude. It would 
thus form gei'^jTiipliKaHy a moist nrttuial divj.jjun. 
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cf Great Bntiuti» south of Swethai* of the noilh, 

as fur as the inferior couRteof the Loire, of Prusaa^ of Gfessmay 
Sropet) and of the soudt of Russia, as far as the Criiaea, ex* 
idusivfily. The mterm^diate climate, ait equal distances fronf 
the polar aotl equatorial, will comprehend all the other insects 
of tlie soutlt of Europe, ami of a western portion of Asia. Those 
from the north of Africa, to the Equator,-belong to the climates 
whidi I have named super-tropical, tropical, and equatorial. 
These western climates may l)e divided, by a meridian, in¬ 
to two- equal parts v£ 48” eaclj ^ This meridian would 
pass under the 14“ c^st of Paris, near Vienna would leave to 
the east, the most southern jmrt of Italy, Turkey in Ei»ro|x?, 
Eg} pt, &c. Now, we have already observed that many insects 
of the enrirt'Ms of Vienna, are Ibund also* in tlie Levant; and 
that those of the kingdom of Naples, of Egypt, and of the 
south-east of Eur<ijx?, ap|x*ar to differ, for the most part, fi*om 
the species of the iM>htlicrfi and western species of that division of 
the globe ; we can tlieii form lu re Snb-cliniates. If we cut the 
easUTn band, of which the extent in longitude is 1^0”, into 
four equal sections of tlO” each, by meridians, we ^ari have 
sub-climalcs, of which the boundaries accord with nature. Thus 
the first will comprehend llindcjstan, Thibet, the Little Bucha- 
ria. Western Siberia, Sic. In the .second we shall find almost 
all the Piiilippine I.slaiids, China Proper, and the regions to the 
north, as far as a Ihtle beyond the river Lena, q^'hc Corea, 
Japan, tlie country of the Maiitcheus and the Tonguses, &c. will 
ibrm the third. Lastly, the fourth will present us with Kani- 
tschatka, and the other countries which terminate the north-cast 
of Asia. America couk^also^lx? subdivided in the same manner, 
or in parts of 36”. 

I am sensible, that Na^re, in her distribution of localities pro¬ 
per to the species of ammals, frequently swe^yes frwn the 
regular march which I have traced; tliat her lities of habitation 
form curves and sinuosities, and that they are even iiitoiTuj»ted 
or crossed by others. But I have sinjj>ly w'i.shed to .skctcli out 
a sort of gtK>graphieal map; I have endeavoured to eircmiiscribc 

... A,,.,.... . ^ - - -- 
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it as trail as possible, to divide it according io some fixed 
dpks, into parts which were in harmony with my observations, 
so that the blanks or squares might be filled up, in pfY)|v>rtimi as 
'the objects which might to be there placed should be discovered 
I have proposed to myself, in a word, to make geography ao 
cord entomology in a general manner, not susceptible of ex¬ 
treme rigour. For the rest, it is, as 1 have already smd, an at> 
tempt which has need of renewed consideration. 

The progressive increase in the intensity and duration of heat, 
has an influence on the»zc„the developement of the mucous 
membrane, and the colours of insects. * |n general, the nearer 
we approach the equinoctial regiops, the more we find species re*, 
markable for their size, tlie eminences and inequalities of dicir 
bodies, the brilliancy and variety of their colours. I believe 
1 may assert, that the augmentation of light tends to convert 
the yellows into red or orange, and that its diminution causes 
tliem to pass into white. The same oI)scrvation applies also to 
shells. The HeUsc 9ie7norcdl% which,^ in our climate, lias a yel¬ 
low ground or base, is red or reddidi in Spain. When, in pro¬ 
ceeding from north to south, w'e arrive at the island of Tcneriflc, 
wfi there perceive tliat our cabbage-butterfly {Papilh elmranihty 
Hiibn.), and that which we name Vulcan {atalaHta)^ have ex¬ 
perienced a modification of their colours. The diurnal butter¬ 
flies of our mountains have, for the most part, the base of the 
wings white or brown, more or less dwp. 

These observations on the climates of insects, &c. interest the 
gcf^apher not less than the naturalist. They may prove use¬ 
ful in the determinatimi of the natural limits of sonic disputed 
countries, os in the case of islands sifuated between two con¬ 
tinents, the re.s]iective distance of which may be too great to 
onalfle animals and vegetables to be pn^gated fmm the one to 
the other. Yl^e have seen that Greenlai)fi>, which geogra[flier8 
jpin to America, is, according to the Fauna of Fabricius, more 
allied to Europe, or at least, that it may be r^arded as a middle 
land, to which eitlier continent may lay claim. Thu.s, die Ca¬ 
nary Islands and Madeira, ought to be associated to Africa, lor 
the insects found there are perfectly analogous to those of Bar.»i 
b|ry and the adjacent countries. America, also, differs under 
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the siiitte relations, from the Mtestem regions of our hemi^^liere, 
and we must conclude, that it has not been detached from H 
during the last revedution of our planet. Lastly, whmi I ob* 
serve that the insects of the countries which surround the basna 
of the Mediterranean, the Black and the Caspian Seas, singular¬ 
ly resemble each other, as to the genera mid families in which 
they arc grouped ; whai I coninder that the greater number of 
them live exclusively on a soil, sandy, usually salt, and little 
wooded ; that the vegetables of these countiics also present many 
pennts of agreement, the thought immediately rises in my mind, 
that such countries havi* drawn their origin from the waters of 
the (X^on ; but 1 fear lest I permit myself to be carried away, 
by a spirit of system. I shall only beg of geologists, to whose 
jutlgment I ubmit my conjectiires, to permit me to give 
the analyris of a curious passage in Diodorus Siculus, (b. U. 
art. 70,) which apjiears to me to preseive, under the veil of 
allegory, a trodibou relative to the changes which these coun¬ 
tries have undergone, winch I think not inapplicable to my 
subject. 

“ The cart!) brought forth uEgitic, a horrible monsief^ from 
whose throat issued a fearful quantity of flames. It appeared 
first m Phry^a, burned up thsfl country, which look its name 
from the disaster,^followed, as far as India, the chain of Mount 
Taurus reduced all its woods to ashes; then falling back 
upon the Meditcrraiiban, it fired the forests of Lilian, traversed 
i®gypt, carried its ravages as far as the western [larts of Lybia, 
and, once more chan^ng its direction, terminated on the Cerau- 
nion Mountains. It desolaU*d the country, caused a portion of 
the inhabitants to perishf an^ forced the remainder to expatriate 
themselves to escape death. Minerva!, by her prudence and 
courage, slew this monst^, and has since borne its skin on her 
breast as a defensive mhnour. The earth irritated .by its death, 
gave birth to giants, which were vanquished by J upiter, aided 
by Minerva, Bacchus, and other deities.'*' 

Here, as in all the mythologit*s of antiquity, the various 
agents of the pow^ of nature are deifled ta* personified. The 
aori<m of subterranean and volcanic fire, i.s Tepresented undmr 
the allegory of a frightful monster, vomiting forth toirenta'of 
nre, which travels over, successively, the mountains of Asia Mi- 
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nor, Mecliai Hyrcania, Liban, Atlas, and gaming 

diose of Greece, terminates Us desolating course mi tUe mo«iti« 
tains of Kimesa, in the face of Italy, these are iTre^Asely 

"the mountains where mineralogists hat^e detected the traces of 
volcanoes. 

Even in Uie time of Hcmier, the geographical knowledge of 
the Greeks, relative to the soutll-west of Europe, was very ob¬ 
scure, and it is therefore not surprising, that, at a pcritKl much 
more ancient, the tnulitions have not embraced a greater extent 
of country, , 

The calm of Nature, the repose winch she accorded to these 
unlbrtunate regions, by the extinction of the devouring fires, 
and the re-establishraent of order, were attributed to a consol¬ 
ing and beneficent divinity, to tl.e \\jse Minerva, and such is, 
perhaps, the primitive origin uf ihe cfnuccration which the Athe¬ 
nians made to her of tlieir cities. 

Pardon this digression. I bcJiovcii m;, . if Jo have caught a 
glimpse of the manner in whic h the r; nu jnliranct'cf the hist 
volcanic eruptions, of whUt a wc'-tci n part, of tltc Ancient Con¬ 
tinent has been the thcatic, ptapctiiauti ; iltal it liad bccti 
clothed, after the manner oi' all Ua taily hi^ioinai faef'-^ iinrler 
tlio disguise of fable; and T h;nV prt iu.ctil the mo¬ 

tives of my conjcHitures, tacit«no to them no other inuT.-st tlian 
that which a search iifui iriith : r pltes. 


Aar. X .—Observaiiom on the Counirku of Cvn^} and Lo- 
ango^ €ts in 1T90, lly Mr Ma^wkj*,, Author of the I.ctlers 
to Mungo Park, kc, &c. (Continued from V<d. V. p. 375.) 




Binns .—or Whidah Birds.-^ JP^ere are vast num¬ 
bers of these in Loango. They are aljout the size of a bullfinch^ 
and are marked like that bird on tJie wings. The feathers of the 
tail, which is about five times the length of the body, are beau¬ 
tifully mched, *aid have a fine gloss. TJ|e Portuguese, 
whom they are caded Htmjtamra cfmmada vewoa^ prize them 
highly for their beauty, and keep them in cages in their houses, 



' on if It Countrks of Congo and Loango. 6S 


wberc I have f)ftcn seen them.-—JJooKcoco. Some tittveUepa 

iiave asserted, that Angola abounds with Peacocks, whic^ are 
inclosed within higli walls for the king’s amusement, and that 
none of the natives dai’e kill them. These, I suspect, are*^ 
the Bfwlicoco of Angoya, a very beautiful bird; but to what 
.sj)ecies it belongs, I know not. It has neither the scream of the 
Peacock, nor his train. It is about the size of a pheasant,— 
very wild,—and numerous. The name Boolicoco, is derived 
from its note, coc-coc-cor. The back and wings are of a light 
green,-^he breast, and the largy feathers of the wing, are 
brown,—tlie bill, red and yeiiov/ ; the tail is long, and covered 
with transverse bars of green, black, and yellow; but without 
moons, it has, liowijver, the crest of the peacock.— 

Loang(j can b'''ast of a groat ^ aricry of l^igeons of all colours ; 
SOI7SC are green, so tltnt looy oannot be distinguished from the 
lea CCS amongst which ihivtoncoal tlicnisclves. They arc fre- 
<juun!ly so Tut, as to ]fiought ilotvnby ashot.— Mam- 

Tills i.iid . ,iic si/.o of a turtle-dove, and of 

most exquisite biviulv The blotnn on its gorget, wdien distend- 
td like that of the pigetni. varies from a flaming purpV^to an 
intense blue, accordirg to the light m which it is viewed. They 
are to be .seen in l.n gv lloc! ijovering near the fishing parties. 

U is, I lielieve, the lUnc KoHvt of the Leverian collection.— 


F ilrun. The Pelic.iu.s of (.'on- -,' whidi are the largest of tlie 
kind that I ]m\e ki.cp togvihcr in flocks of many thou- 

siuuh. 'i'hev are quite unjirilvatablo, from their rank fi^y taste. 
Thuve M'nitanie.b shot then!, and slulfed their skins; but owing 
to a supernbuiidanoe of oleaginous matter, and the warm wea¬ 
ther, they could not be ^rcse^ved. 'I'hc wings, when stretched, 
measure ten feet from tip to ti’p.'-~-I\irrois. Pivery morning, tlm 
Parrots leave their roos'ing places in large flocks, in search of 
food, and return in mjc cvcmiig. A confusetl ijoise denotes 
their flight. They nestle in societies on the large cotton-trees,, 
and it was no uncommon tiling to sec upon one tree alone, up¬ 
wards of an hundred nests. These are generally scooped outc^ 
the bark, whicli is very thick and easily penetrated .—Coosu En^ 
fjuela. This is a green Parroquet not kirger than a sparrow^i>frA 


very pretty bird.— Tottcan, There is a species of Toucaaiathe 
woods, about the size of a magpie, with a monstrous {»rotuber- 



(H Mr Maxwell’s Ohsf't'x^atUms “ 

ance upon the upper mandible. I believe it \» the Ramphaatos de' 
aoribed by naturalisi».>-»/’^mif^. Tlie brilliant scarlet plumage 
of this bird fn-oduces a beautilul effect in a flock : the length of 
" its legs, however, gives it rather on awkward appimmnce on diy 
ground ; but these, and its long neck, are absolutely ncccsswy 
for procuring its f(X)d, which it setuxlies flir amongst reeds, in 
marshy grounds, and in pools of water. The form of tlie upper 
bill is well calculated for assisting it in this operation. When 
flying, the whole bird exhibits the fonn of a cross, whence the 
Spaniards and Portuguese call it the Bird of Christ, and there¬ 
fore will not suffer it lo be molested in their tcrriuiries. The 
islands and sand-banks of the river are frequented by vast flocks 
of Flamingos, Muscovy ducks, plovers, ccxits, curlews, water- 
hens, Sic.-— Ore/. Among others, there is a small Homed Owl, 
about the size of a canary,—a very singular little bird,— 
ioz 0 S. Great nuraliers of these frequent Congo in September. 
They are much larger than those whuh visit Britain; but 
whether they migrate, or remain in some part of the country 
throughout the year, 1 could not ascertain. 

There is a small bhie bird alxiut the si/e of a linnet, which, 
from its social habits, deserves to be mentioned, ft nestles in 
whole flocks upon a dwnrl' bushy trix;, and I have sometimes 
counted to the numlier of five hundred nests upon a single tree- 
One is apt at first sight to mistake them for fruit. 

Gbass-cloth. —The substance of which this ia manufactured, 
IB prepared from the inner bark of a broad-leaved plant of the 
bamlxx) species. During the intervals of leisure in the hunting 
and fishing seasons, great quantities of it are collected frmn the 
marshy grounds; and at the rendezvchis of each party, every 
idle person is immediately set to work to prepare it fot use be¬ 
fore the sap exhales. When compKlely disengaged from the 
external back, it is hung up in handful^^ drypart of it is 
Afterwards stained with various substances, which produce veiy 
vivid and lasting colours. It is then worked up into clothe 
and different pieces of 

There is a small kind, chiefly used by the princes,--covered 
with raised work of grrat regularity, and surrounded with a 
fringed border. Th««.* are all made from the fibres before they 
are spun. The B})U)niiig is {lerformed by the simple operatum 
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tvri^g tJ>6 fibres upon the thigh, with the hanlS. In thih 
atate, it is wrought iota fhawls and' caps, and other p«<®s 
dress. 

The caps are knit with a sjngJe needle in a very ingenious 
incuttnner,---<!omtnencing at the crown. - They present the appear¬ 
ance of aiteimte eonos of raised and inverted work, assuming 
different paterns. Their value varies from one to two guineas. 

-■The hbawls are generally of a circular form, with an o|)cning 
in die middle to admit the head. They likewise are knit, and 
have a variety ol* open work upon them. Two small semicircu¬ 
lar segments are left opjiosite to each other upon the circumfe¬ 
rence of the shawl: from eacl^of these, a large tuft of untwist¬ 
ed fibres is suspended by a number of threads, w rought into the 
shawl alongst 'he margin of the segment, Hke radii of the circle 
of which it is a part. These tufts serve both for ornament and 
fly-flaps. 

If the material, from which these articles are made, were ma¬ 
nufactured in tlu‘ same maimer Uh flax, it might become very 
valuable ; for it could be reduced to great fineness, the ^bres 
being remarkably strong, and capable of very minute division. 

Monky.— When manufactured, grass-cloth becomes the repre¬ 
sentative of wealth : each piece is alxiut 20 inches king and 15 
broad, and worth tlirecpence. With these, purchases of slaves, 
ivory, ci>rn, iwpper, &c arc made; and a person going to mar¬ 
ket, takes a roll of them under In'- arm. A certain number 
sewed iogether, make a piece of a proportionally higher value, 
which at the same time serves for clothing. 

Tubes.—'JV avellers say, that Congo and Loango abound 
in great varieties of lieabtifui trees, slmibs, and flowers ; but 
during the seasons in winch I have always happened to be 
there, they weiv r, 't con‘^'*,licuous; a few scarlet flowering trees, 
at a distance in the lorests, being all th.**! were* ob^wrvablc 
fp^i the river. It is well known, how'ever, that pieces of 
valuable cabinet timbtT, have at times been picked up among 
tb© fire wckkI, and sold in Liverjxiol at one guinea a foot. 
Ba#-w<Kxi, or red SuimdtTS, grows to a very large tree. It fur¬ 
nishes a valtiable dye, an<l constitutes the cliitf article of trade 
at Mnyumba, where ships of 400 or 506 tons burden come*fof it. 
Tio Kbony-treo abounds in Loango, and furnishes sceptics for 
. *voj4. VI. NO. n. janunry 1822. ^,i«. 



the jM*inces of tjie cpni^y, , .^There is a of jpABa, wHich, 

if cut at the prppcjr seasoa/ ^oi^d 

CoTTOBr-TBEJE.--JThis tree grows to an '^brmous'aizse. 1 
<»urerl two at Malemjba^r.each 18 Ihthoi^ in dtPumference. '3!m, 
barkj whidi is mi incl* thick, fields a milky juice when wound¬ 
ed. The wood is so pervious, that it admits of wooden pegsjt^ 
ing driven into it, whereby the natives ai*e enabled to moutlft 
the tree in search of tlie birds which build among its branches,. 
It IS called by Europeans, the Palaver-tree, from the consulta¬ 
tions that are held under it. 

Elastic Gum, or J-mVian Jkubber. —tree whidh produce*, 
this sulfetanccis very abundant here. The gum, when first 
drawn from tlie tree, resembles cream, both in colour and con¬ 
sistence ; and it is probably in this state that the South Ame¬ 
ricans run it upon bottle-shaped moulds. Upon exposure to the 
air, it quickly coagulates. The natives fonn it into foot-ball% 
which have an astonishing spring and elasticity, and are admira¬ 
bly adapted for that pui-pose, 

Calabask.-^THis is the shell of* a sj^eeies of gourd, used for 
holding w'ine and otlier liquors. It is sometimes beautifully or¬ 
namented with indented figures. 

Fiidits.—V ery few' of the West India fruits are to be found 
either in Angoya or Cliirafooka. A solitary I..iine tree at Oyster 
Haven, is the only one I have observed; but, according to the 
rcfjoits of the Bushman, pine-apples, oranges, and sugar-cane, 
grow luxuriantly in the interior. They have, however,^ fruits 
peculiar to the climate, which are very refreshing to seamen after 
long voyages. There is one called Phoote tlmt grows in bunchy 
like grajres, of a pleasant acid ta'^te; a black pluni, largi^ 
than a damson, of an agreeable musky fiayour. 

Vegetables. —The chief articles qf vegetable food in Coi^;o 
and Xjoango^ are plantiuns, Indian corrh^iassava, peas, potatoes,^ 
yams, and a species of nut which is roasted fosc eafing. These 
are all very abundant, and, as before mentkmed, are prindfpa^. 
cultivated and gatJiered by the women. The plantmn and 
savaareof very rapid growth, and extremdy productive. Thi^ 
peas, called by tlie prench ^e Angola pea, grow ttpon a tal) 
shrub ^.not unlike the laburnum, six . or seven feet hij^, and' 
though rather a menre fiatulent focm than the common pea^ ‘ aia 
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very agreeable an^ well tasted. They have also si pkasalit odo- 
n^eroue pe|:^r, with, which, along with Cayenne, they ^scwi 
their nieata Cotton, Cayenne j^per, and Palma Chrisid (the 
alirub from which castor-oil is ^sttracted), girow spontaneously, ' 
and may be collected in any quantity. 

14ineeai;.s.—O f these I can say nothing, having been at no 
pains to ccdlect specimens; but if we may judge from the pom¬ 
pous names of Mountains of the Sun, and Mountains of Crys- 
tal, giv^en by travellers to some of the hi^ ranges of land, a 
great variety of these might be obtained. At Malemba, the na¬ 
tives brought me a cubical piece of blue shining ore: it was 
heavy, and not unlike lead-or^;; but on examining it a month 
afterwards, I found that the action of the air had raluced it to 
a grey powde., which makes me suppose it was manganese. 
Some of the'rocks in the Congo have a greenish cast, resem¬ 
bling pyrites. 

"^ScisNEitv.—The whole of the coast l)etween MayUmba in 3“ 
30', and Beiiguela “Nova in 30' south latitude, affords the 
most delightlul prospect from the sea that can be imagined. 
Perjxmdicular red cliffs in many places skirt the shore, while the 
back ground conasts of mountain.s, hei*e,receding far inland, tliere, 
approaching the sea. Several of these mountains are crowned 
with lofty semicircular precipices, set, as it were, in fringes of trees 
and shrubs; one of these to the southward of Bcnguela, from 
its resemblance to a hht, has been called Hat hill by voyagers. 

In other parts, they are studded with pinnacles of single rock, 
like monuments of Homan or H^ptian grandeur. On the sum¬ 
mit of a high hill seen from Emlxjmnui, there is a rock of this 
dek:iiption, called by tl?e niitives, Soanna. Another hill to 
leeward of Ambrize,. has a rock of prodigious length and bulk 
lying acro^ its summit. The intermediate space between the 
ridge of mountains and the sea, is beautifully divei'sified with 
ririhg grounds, and ornamented with clumps of lolly treesi The 
effect of the whole' is magnificent, and has no doubt led the 
Portuguese to apply the names of many of their most romantic 
and picturesque scenes in Portugal, such as the Cascais, See., to 
certain views of this fairy landscape. Immense lawns and pas- 
ture.grounds compose the greatest jiart of the fore ground? 
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Long GBi^ss.—ToallappearancOjwlien sfsen from » dbtatu'e, 
the grass would not afl^brd oomsealment to a rabbit, but in retdit}', 
it is so long as to bide an ^lej^ant^ b^g in many places feet 
long. Even ma. the liills, inhere, the stnl is shallow, it rises five qr 
six feet in h^^it. 3lie fompaths fotmed by. the natives, wind 
through it in the most intricate and perplexing manner, and can¬ 
not be traversed but with considerable dmigcr, owing to the con¬ 
cealment and c^portunity aflbrded to all the hostile tribes of 
these regions. To guard against attacks when travelling under 
night, the natives carrj' blazing torches made of plantain leaves, 
besmeared with an odoriferdus resin. From this resin, a drug¬ 
gist in Liverpool extracted an essential oil whkh he sold for 
nutmeg-oil! ♦ 

Conflagkations.— -The great risk and inconvenience of tra¬ 
velling through the long grass being much felt, the natives never 
fail to bum it in September or October when completely dry and 
withered. A voyage to the coast at this season, were it only to 
behold the waving lines of fire, would be amply repaid. 1 had 
the good fortune to witness a scene of this kind at Emboinma, 
where the hills rise more abruptly from the plain than they do 
upon tlie sea coast. Being in the night lime, it produced an 
effect, not only sublime, but terrifi6. When the flames reached 
the hills, tw o miles from the ship, they cast so great a light, 
that it was possible to read on board. The fire raged in a con¬ 
tinuous blaze fully six miles in length, p^pducing a noise some¬ 
what like distant thunder; and from the Alpine nature of the 
ground, assuming a variety of singular shapes and extratirdiuary 
forms. * 

I cannot but think, tliat the little |jaraletsi and villages must 
frequently suffer on these occasions, unless that the Inhabitants 
take special core to have a sufficient space clear of grass around 
their dwellings; and even then, th^S^ombustible materials of 
which they are built, leave tliem at the mercy of every falling 
spark. It may be remarked here, how liable they must always 
be, on that account, to accidents from fires. 

For a week or ten days after the confiagrftikm has passed'' 0 ver 
the face of the country, notlnng can b6 conceived nmre ^s^uil 
and wgste; but the luxuriant verdure which rapidly advances 
in the beginning of November when the moist weatJ^ ^ts Jn, 
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qijitskly effaces every vestige of fire, and makes ample amends 
for the few days in whi<^ blackness and deflation kept joint 
possesion of the earth. To these annual conflagrations, and to , 
the efiects of the ashes on the soil, must be ascribed the civilized 
and cultivated appearance of the country. This is the harvest, 
of the carrion-crow, the kite, and the vulture, which keep hover¬ 
ing in the rear of the flames, pouncing down upon snakes, 
lizardj^ crabs, &c, destroyed by the fire; and, as already men¬ 
tioned,’the Bm Constrictor itself, which fears no other enemy, 
frequentfy falls a victim to tli*‘ fur^ of this irresistible foe, and 
becomes the prey of those rapacious birds. 

(7b be ciyntinued.) 


Aax. XI.— Observations on the Difference Level iff the East 
and West Seas. By John Robison, Esep F. R. S. E. In a 
Letter to Dr Bkkwster. 

Deau Sib, * % 

V/N looking over some old numbers of Thomson^ Annals, my 
curiosity was excited by the statements which appear in the fol¬ 
lowing extracts. 

In the nuinlier for September 1816, p. 163. Dr Thomson, 
speaking of Birmingham, says: “ Its elevation has been well 
ascertained, by mc*an3 of the numerous canals which proceed 
“‘from it in all directions, and aflbrda level lioth to the cast and 
“ west coast. It must be observed, however, that the height 
“ above the level of th<? sea^ as determined by canal-locks, is 
“ not to be implicitly depended on; for, according to the data 
“ furnished by the canals, the Irish Sea is 50 feet above the Ger- 
“ man Ocean; but 50 leet is certainly far beyond the truth 


* In the same page there occurs this passage: “ Barlicacon, a conspicaous 
“ spot about eight miles north of BLrmingham, is 750 feet above the level of the 
ThiUnee at Brentford. Mr Crei^ton determined its height above Birmingham 
“ by {fev^lingi he found the height, as given by the authors of the Trigonometrical 
“ Survey, deviates no less than 150 feet feom the truth.” The well known sent* 
pulons atsmracy of the operations of the survey, and the talents of Mr Ci^ighton, 
fnkke it Hkefj^ that there is some misrtpprehcnnon in this statement. " ^ 
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Agmn, in the Number for November 1816, p. 39S. “• The 
“ Hifterencc between the height of the siea on. the cast and west 
“ coasts of Britain is 60 feet.'’ 

In the Number for March 1817, p. 177. Mr GaJton, F. B. S. 
in a paper on canai JeveJs, say% “ in connecting these section)?, 

I observed with some suiprise, that die Thames at Brentford 
“ appeared to lie fourteen feet lower than the Junction of the 
“ Duke of Bridgewater's canal with the Mersey at Runco^js:^ 

* The discrepancy of these statements,—the obvious impossibi- 
‘ lity of the one, and the improbability of the other, made me 
. desirous of ascertaining the point of fact, where tlie two sca> 
approach so nearly as in die Fritzs of Forth and C'lyde. For 
this purpose, I instructed the suporintendants of the east .intl 
west districts of the Forth and Clyde C'anal, (on three particu- 
' lar days), to take notes of the rise and fall of the tides at their 
respective ends. I at tlie same time took measures for ascer¬ 
taining tlie actual difference of level of every lock, when full 
and when empty. I take the liberty of sending you the results, 
in the hope that some of your readers, who may jxvsscs.s infor¬ 
mation regarding the slo})eof the surfaces of the two friths, may 
communicate what may Ik‘ necessary to complete the cormection 
of level to the open ocean on cither side. When the C\'ilcdonian 
Canal shall have been completed, it \\'()uld he satisfactory to 
have a similar set of levels from the Linnhe J .och to the Beau!)’ 
Frith. 


Ohaeii^aiims at Bowling Bay on the Clyde: 


18?1. Feet. In. 

OcL iSf A calm day, High Water, 152.1, IjOw 
K< n-. 1. strong 

fitm W. I 
Nov. 3. Nearly calm, ^ 
with consider* f 




e iiood in 
river. 
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Do. 153.104 


Feet, In. 

Water, 159.8 j Ijclow.suinmU-levei. 
do. 157.1031 do. 

V 

do. 157.2} do. 


J^e Superintondant considers the tides of 1st and (ki No- 
v^ibcr to be irregular, and that of the 10t|i Octcila r to be a 
,’Jiiir average one. , * 
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Tbe |$;^j|iNeriiat^ ^ this d&trict ^oniddeFS the of the 
lStb’Ot;l9i@l#lo%e neKrt^^tatmiStet !il^ier4hzin tbej»v^«igc, and 
tho^ bf KoViMiher hf be xntifeh lower. ' * 

u 

|^£h ail f can learn fhan the persons einpioj^edl^al^ Ute 
two ektremities of tb^ CanaJ, t infer that descent <m the 


west ei^ from^the Summit-krel to average tide, iS 155.10, 
aihd tihuat the dascena at the east end is somewhere between 154 


and 155 feet 

I may here nbtioe that th&cfPectof wind inolteiihig the level of 
the snifacc of water, is strongly exemplified in the r^uh which 
forms the summit-level of tlm Fewth and Clyde Canal. This 
reach is about eighteen miles long, nearly tn a straight Im east 
and west. When a westwly gale has blown for some time, the 
aetioild# the wind sweeps away the water from the mud* 
sinking its surface, and accumulating it at the east end, where 
it escapes over the lock-gates in a stream sometiines tee inches 
dedp. 

* The observations of the tides at either end f]i dm Canal are 
to be cmrtinued for some time, and if I should find that the* ave^ 
rage dlj^rs from what is taken above, I shall oommunieate the 
result. I am, dear Sir, yours very tnily, 

John Robison 


■ . .. —^ - -—.. ... ... 

Aet, Mcmc^af^i^thc Gemtf Erineum, By Roar ux 

Kaye Ge£vii.i.e, Esq. F.R. S. R. M. W. fe. &c. 
nunucated by the Author. * '' 

Xhr genus Erineum ia SO distinct i0se*n«ill'tocher known 
noMi^Xt fungi,, that none o«n pQssa^jfho ■(feonfoundted if 
tittmt) it would*be extrrtiiie^ difficult ^ 

tlsfadsfiry abpount pliyno^o^eaMri^cturo. Omr kqpwWdgo 
of j^imse minute plapts Is at h»»tod, th^ 0*^40 ast* 

tempi to describe it Would be UnjpwSeili^ J dudl 
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toudi upon nothing which is not clearly perceptiblerwith the 
iu(l of. a good inicrDsoc^. ' 

This fungus is Ibuiid only lipdm living itiavc®, on the tinder 
or upper surffiee which, it forms rather broad and much de- 
pressed^^J^uftsy of various colour^ amnetimes in the form of dis- 
tin<^' 4 q^C^.iOr so running together^ as to cover a great part of 
the These patdb^, under the microscope, appear to cmisist 
aljBL great number oi short hkments, or rather tubes, of a sub- 
li^, diaphanous, and somewhat succulent aspect, of various 
forms, cvlindrical, turbiiiate,^ subulate, clavate. Sec. and often 
truncate at the summit ‘ These tubes in some sjjecies seem to 
comain sporuies in great abundance, as in E. a/areum; but in 
others they are entirely wanting. Their nourishment appears 
to be derived from the juices of the parent-leaf, from the check 
they receive when the leaf is plucked before they are mature. 
Many species require some weeks to attain their full growth ; 
and in some, as E. acermum^ there is a succession during tlie 
greater pail of the summer, 

gErinci/ifn iasitu^ed in the sixth and last Class (Gymnocakfi) 
of Persoon’s System of Fungi, lictwixt the genera Demaimw 
and Racodmm, The character of the former is, Byssi c/mpitosi 
aid effusi, JUa Icevm; that of the latter, Bpssus siibcmnpacta^ 
jHinnum r^erens. 

fn the Sjmgpsid FI. Gall, by Lamarck and De Candolle, Eri- 
veum is nearly at the end of the first divifsion ) 

of the first Tribe (Gymnocarph), and connected with the ge¬ 
nera Cmoplea and Sfilbum. 

In the more recent work of Nccs von Fisenbeck, Erineum is 
found with Rvbi^ (Link), under g, .sulf-section, entitled Bpssi 
parasii^, of which they fcatn the only genera. Rubi^o, in my 
opinion, cannotj cm any r^sonable grounds, be kept separate 
frpm Erineum, I have, the^^ire, along with most other Ixita- 
nists, ©ootinued to comwder th^ as the .same. 

None of the species Erineum have hitherto been found on 
herliaceoas plants * : Indeed^ so completely are they confined to 

• Mrtnei0it Arik^iUttum^ Syn. F). ^ali- p.'lA. said to gnm on the de«d steim of 
herbacooQS of Ptirnoon; «o entirely does it difl'et 

hfwn l^Hneuin, tbel fi'Is it has been adipItiX'd into tJwi genus. 
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trefBs, t^iAt ^ vine k the only exception at present, known. 
Among them, i^enefOTe, are we to look for new specaest aawi the 
American hotmi^ TowW fia^d vhis kbour amply repmd by an* 
attentive scai'ch-Jlhrough his varied and splendid forests. In 
our own,country, several kntnvn species of this genus remain to 
be detected^ And, in all probability, moiiy new ones. Our native 
botanists may rest assured^ that, Ihna-the dKutness of the period 
which has elapsed since the study of the minute fungi lias been 
prosecuted in tliis island, no conjecture can be formed as to the 
extent of its riches. ^ , 

The only Orders, on plants of whichi species of Erineum have 
been found, are, Amentace.*, IIosaceje (PoMACE-«)i Nuen- 
uACK^s, TiLiACE*, Sa AMEjiTACKE, and Acee.aceje. Of these 
the first conta* is. trees the most favourable to the production of 
Er'meum. 

EUXNEITM, LhtJe. 

Fungus epiphyllus depressus s\ib-griimosu9 vel sericeUs. Tubi 
cylindrici clavati aut turbinati, simplicCs vel ^composi^i, in 
caespituhim congesti Gr. Hf* 

* CtespiitUi ffrumosi. 

EatNEiTM acetimtm. Pens, 

Plate II. Fig. 6. 

E. hypophyllum depressum maculaeforme vcl, conduens cufo- 
fuscum, tubis incKhatis flaccidis clavatis rare turbinatis.—-Gr. 

, Erineum acerinum, Pers. Syn. F ung. p. 700. 

• De Cand. FL Franc, tom. ii. p. 73.—Syn. FI. Gall. p. 15. 
Albert et Schw. Conspect. Fung. p. 370. * 

M<mg. ct NesL Stirp. Cryptog. 196 . 

Hook. FI. Scot. Pt. p. §4. 

Mucor ferjmgineus, t. 514. p. l2. 

Hab. In foliis Accris pseudo-platani; vere, sestatCi autumno. 

White, pale pink or yellowish, in its young state, changing 
frequently into rose-red, and finally into a d^p fulvous colour. 
The spots or tufts are dense, depressed, veiy ’irregular in form, 

' ’f' PerspQOu, in hit. Traiic rtir leg Champignona tvmeatiklea, has a fen ob^enratioos 
nn this jjcenus, whiob he considers among tes ntatitailMris^ viery u^usUy 1 Uiinbi Cqs', 
though a may come next to than in ai 9 ^ 8 tem,'jtd 9 (!S not by any 
that it is produced by the same ctuisc, or imdcr the 

mentions the necessity of dividing Brineum into tiUce hntb 

the*)ipetdcs ,'at pr^ent known, 1 do not pecccavc bow he can find sufRckmltlyiMldbral 
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and oflcn so confluent as to cover a geesat part of 4jic ieaf. Fi¬ 
laments, cnr rather tubes, glistening nnder a pocket lens, and 
bent at an ebtose angle. Under a high ppnr^ they are da-' 
vale, flaedd and diajhanoas, marked oOcaaonally with irregular 
transmene w oblique lines. TIhr is one of our most frequent 
specif and begins to form on the inferior surface of the leaves, 
socm a&cr the tree is in ;&|}1 foiiage. ^ 

At Jloslin laid Braul Hennitigc, it is very luxuriant and 
abundant. 

Eeikkom tartwmifn, mihi. 

Plate It. Fig. ± 

E. hypo- et ejnpbyUum macula?lprme irregulare albp-ferrugt- 
ncum^ tubis linearibus cylindricis tortuc^is apicibus rotundatis. 

Hab. In foliis Betube albee; vere et cestate. 

A beautiful species, white in^its young state, and pale or un¬ 
equally ferruginous when old. Spots irregular^ occasionally on 
tlie upper as well as the under surface, somewhat tufted, and in 
a slight degree imniersed. Tubes, under the mkroseope, long 
and entangled,# finear, ^exible, cylindrical, diaphanous, rarely 
incrassated at the a|)ex. This species seems to prefer the young 
and luxuriant leaves whJcIi are found in shad)' situations, <m 
ihc lower branches of young birch trees. It occui-s in spnng, 
and early in the summer; and grows at Ravelrig Toil, near 
Currie, among the salicc&; and at Biiston^Bu/*n, both in the 
neighbourhood of Edinburgh. 

w 

^ Eeinxum fUiaceum, Pers. 

Plate Ill. Fig. 3. 

E, hypo- et epiphyllum pallidum paespkuh sa'pe confluentcs^ 
tubis tiaearlbus gracilibus apicibus incurvatls.—aO/-* 

Ertneum tdlaseum, Petufi Syn. Fung. p. 700. 

De Oind^ FI. Friaic, tom. ii. p. 74.—Syn. FJ, tiall, p, I.j. 
et ScfifP. p. 370 . 
el Ne/if. No. 

Neeat von Eaenb. p« 64>. 1u &.£. (kl. 

^ lla^ tn foliis Tifliss eurc^psaie; estate. 

Always of a pale colour,'but in age somcwliat ydlowiifli, very * 

-. —[--- I - — .... 

and dUURCHvip duraclerB. It ought to be repnembered, that, in plant 

* mitttiie as t^e«e under cooetdemion. the mi< ro'-eope ran alone be Urusted in traKlng 
true genwlv sad f>pootiir c^anftths. T'wo plants,« hose aspects dlSVr roniddei aUj 
bj^aoc the naked eve, may ajprce, when tni^nided, and c&imot ilterefote be 
rated. 
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slightly immersed, end rather tufted. 'Spots or tufts roundish, 
sometimes confluent. Tubes linear, slender, somewhat sub- 
cylindricaly b«it, with the apex incurved, and rarely sub-incras. 
sat^; in some of the tubes are occs^onally appearances of septa, 
hut their existence is very doubtful. There can be no doubt of 
this being a true Erineum, although, as De Caiulolle observes, 
it may be less understood than its onagenersi In the sunimcr 
months, this species is not uncommon on the Cmitiueiit, but in 
this country it has not yet been discovered. 

EuiVECJi vHis, Sebrad. 

Plate II. Fig. 3. 

K. hyjKjphyilnm esespitosum gregarium .siib-confiucns, rubigino- 
sum vel fuscum, tubis longis iincaribus intricatis flaceidis.— Gr. 

Erineum vitis, Schrad. cx Schleich. Ciypt. Exsic. No. 100. 

De Cond FI. Franc, tom* ii. n. 74^—Sym^Fl. Gall. p. JJ. 

MoHg. ei Nest. No. lp.9 
Dah, In foliis Vitis viniferat* ; cestate. 

At first whitish, afUTwards pink, lastly reddish and sub-lcr- 
ruginous. S}iots, numerous, tufted, roundish, or sub-a?jgidar, 
sometimes confluent. Tubes, very long, linear, flexunee, having 
often a geniculated appearance, flaccid, weajk, apex rounded. 
A fine specie.^, confined to llic inferior surj(ace of tlie leaf, and 
tolerably abundant on the Continent during the summer numthb. 

JiiglNErji subt/htum, mihi. 

Plate II. Fig. 4. 

E. hypophyllum latiusculuni sub-<|uadratum tomentosum palli’* 
dum, tubis sub-rectis longe attenuates. 

Hab- In foliis Jugkndis reglvo; u-state. 

A white plush-like down is tlie first appearance of this plant, 
which, as it advances to maturity, becomes sub-tomentose, and 
of a pinkish or dirty-white hue* Tulxss, iohg, cylindrical, dia¬ 
phanous, suh-erept, and gradually attenuated. The veins of the 
leaf, at that part where the plant is situated^ aqre considerably 
thickened, which gives it a aedid and d^sc aspect, and, from 
being confined betwixt the parallel lateral veins, it has in gene¬ 
ral the figure of an oblong square. ^ This species its rather un- 
frequent: it has been found in France, hut not publid%id,f apd 
last summer J mqt with it on a walnut-tree, close to tfioi Hmise, 
al Braid Hcrmh.'tge, near Edinburgh. ' 
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ERtifBiTM Uklmm, De C^jid. 

Plate ZI. Figt 6. 

E. hypophylltiii!i tobientosum confluens rufo>ttUT«i!}tiaCttiiri, tubis 
longb Uncaribus flexuotus atkeniiatis.— 

Brineum iHciriunij De Cand. Syn. El. GalL p. 15. 
iiai. In foliis Quercus iBcis, rarius *. 

Changing from a yellowish to & rich orange-browti; tomcn- 
tose, tufted, generally confluent, and prefemng the mar^n of 
tlie leaf, which is frequently rolled in so as partly to concc*al the 
plant. Tubes, long, flexuose, linear^ atenuated and acute. 
They have sometimes the appeaiunc^e of being irregularly di» 
vided by oblique lines, the nature of which I have not l>ecn able 
to ascertain. This is a very handsome anti rare fi|>efies, and 
only described^ I believe, in thp I'Y, GaJL It grows tjnly 
on the lower surfare of the leaf, and is in perfi'Ction in suniioer. 

EaiNrOM clandcsthmm, miln 
Plate II. Fig. 8. 

E. hypophyllum albo-roseum confluens margine folii involuta 
obtectum, rare m£u:ula'forme, tubis brervibus o^aUs bub>capita> 
tis vel clavatis. i 

Hab. In foliis Ci&tsegi oxyacanthae ; sestate. 

Changing from white or pale pink to an Unequal ferruginous 
colour, which is darkest when the plant happens to occur in the 
form of spots, in the centre of tlie leaf*; it is ill general conflned 
to the margin, which is so completely rolled in, as to entiri'ly 
conceal the plant. This is probably the^iasctti why it has been 
do long overlooked; to the eye even of a nice observer, it 
might pass as a receptacle of insects. The tubes are short, \ery 
simple, and often tinged with yellow. In spring and summer 
it is not unfrequent, particularly at Roslin, by the river side bt> 
neath the Castle, and b similar atuations. 


* The pofleeMioR of thu -Ktf me specie*, mth two other* not hitherto At- 
embed, 1 owe to the Icindness of my scute botanical fidend G. A. Walker Amott, 
Esq. who received them m Par!* from the Herborium of tho Baron Deletbert, and 
divided thefb with me. 
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£ein£UM ahmmii Pen. 

Plate II. Fig. 7. 

£. hypophyllum inaequaliter loaculosum vcl effugum albo dd ful- 
vu fernigineum, tubis ramoag capitatis Bub-racemosis.—6^r. 
Erineum abieum, Pers, Syn. Fung. p. 701. 

De Cand. FL Franc, tom. ii. p. 5^3. Syn. FI. Gall. p. 15. 
Albert, et ScJm. p. 371. 

Moug. et Nest. No. 99 . * 

Hook. FI. Scot. Pt. ii. p. 34. 

Riibigo alnea, Nees van Esenb. p. 64. t. 5. f. 63. B. 

Hab. In foliis Alni glatinosee; sestate. 

Colour white or pinkish in young plants, and chong^g in ma¬ 
turity and age to yellow-ferruginous or deep fulvous ♦. Spots 
or tufts very irregular, often so confluent as to nearly cover the 
inferior surf^'ce of the leaf, rpbust, grutnous, sub-immersed, 
which is ascertained by examining the upper surface of the leaf, 
rather than by the aspect of the plant. Tubes very beautiful, 
and unlike those of any other known species, dividing towards 
the summit into two, three, or four sub-patent, short branches, 
as thick as the rest of the tube, and each clustered with several 
globular, sessile heads, or perhaps more properly lobcs^ This 
species, which is far from being ol frequent tHSCurrence, is at ma¬ 
turity in the summer moitths. The only spot in which I liavc 
fouiui it in this c^ountiy, is by the river side half way Wtweeu 
Lass wad p and Ro^n. 

jSaiNEUM bctulce^ De Cand. 

Plate III. Fig. 1. 

£. epi- rar^ hypophyllum late inscqualitpr effusum sanguincuni, 
tubis multiformibus turbinatis, clavatis vcl capitatis, aptcibus 
H«cpe truncalis.—, 

Erinenm betulse, J)e Cand* Syn. FL Gall. p. 15. ' 

Albert, el tSekw. p. 370, (exel, cliar. r^o^'usetm" qui ad 
E. bctulinum perdnat.) 

H(U>, In foliia Betulse albe; vere et restate. ^ 

This elegant spt*cies is so r^aricable on account of its «q>lcn- 
did sanguineous or ^mrple colour, that it must attract the atten¬ 
tion of the most careless observer. Another species, however, 
seems to liave bc^n' confouhdedf* with it by Afljertini and 


* Or Rouker has mistaken the coloar uf (Ms plant in calling it acnrlct. 
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Schweiiiiz, in thdur tficcsellcnt CkmspB^Mts Fungomin. A part 
i)f their dioracter only belongs to the jilant in question, as well 
as a portioii only the dcscriplMm. ’The otJwi* spodes is also 
peculiar to the Ureh, and hence the error of coomving the two 
species to be difierent states of one plant. JE. heHiUe is almost 
invarie^ly found c«i the suj>erior surface of the leaf, is of a deep 
blood-}'ed colour, and very irregular in form ; sometimes almost 
ajvering the led’, at other times so spotted and scattered, that it 
has the appearance of having been dashed on by accident. The 
colour becomes dingy in old agc‘, but does not change as the 
above named authors suppose. Viewed with a pocket lens, the 
plant appears finely granulated, and the tubes under a high 
power various in figure, turbinatp, capitate, and often hanimer- 
shaped, with the summits truncated. So intense is the colour, 
that the tubes, undw the highest power of a com[K»und nucitv 
scope, retain a considerable portion. 

Erincmn Ixiullnum ha.s its spots or tufts mostly on the utuler 
surface, and the cc4our changes from wftite to a dark ■ ferrugi¬ 
nous, or even tobaoro- ct>lour. T.'he tuljcs have some resem¬ 
blance in their forin» hut are waller and more eccentric. The 
whole plant also is never so confluent »s the other^ nor is it 
so complett4y emersed. E. betula seems to''prefer those leaves 
which have been some time GX|)andod and more exposed to the 
sun, while the otlier Is fond of shade and yo)|nger lea\x>s. 

Summer is the lajst season for finding this*splendid !Brineum, 
and it is by no means uncommon. At Itavelrig toll, near Edin- 
burgh» I have noticed it tliree successive seasons. 

"EniSEvyi papiflinurn^ j^ers. 

Plate in. Fife. 4. 

E. hypophyllum moculmforme immersum rufescens, tuhis defor- 
mibus congregatis crassis suh-ramosis apiabus irregularihus 
crosis,—Gr. 

Ericeum popullnum, Pers. Sy«. Fung. p. 700. , 

Ve Candl^yn. FL GalL p. 15. 

Albert, et Schn>. p. S7I. 

Jdwg. et Nest. No. 100. 

Nab. In foliis Populi txemullb ; ecstate. 

A inngtilar species, changing from a purplish to a rich dark 
brownishwed colour. Spots distinct, entirely immersed, round* 
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ihli, rough. Tubes much clustered together, sulwbranched or 
lobecl, HUDamits rugged and deformed, of a pale pink colour un¬ 
der a strong power erf* the mimiscape. This plant is well mark¬ 
ed, and cannot be mistaken for any other species. It is cun- 
lincd to the under side of the leaf, and met widi during the 
summer montlis in perfection. Of this island it has not yet been 
found a native. 


Ebineum beti^inum, Rebcnt. 

Plate III. Fig. 8. 

£ hypo- rare epiphylluin futvo-ferrugineum saepe confluens, tu- 
bis brevibus varimitibus plerumquc sub-bicornibu|^ aliquando 
t urbinatis.— 

Erineuu betulinlim, Rebettt. Prod. FI. Neomarch, 

Albert, el tSchw. p. 370. (excl, partJ vid E. betula>. 

Moug, el Neit. No. 200. 

1/ah. In foliis Betulse altne; verc et sestate. 

Changes, as it advances to maturity, from white to ferrugi¬ 
nous, and lastly to a dark tobacco colour. Spots or tufts irregular, 
slightly immersed, sometimes confluent, on both surges of the 
leaf, but chiefly the under. Tubes dwarfidi, very eccentric in thdr 
form, capitate or turbinate, but more fretiucntly dividing at the 
top into two blunt, short, divaricate, honi-like terminations. 
Tltis plant has been mistaken by Albertini and Schwieniz for 
an old state of E. betulet. Vid. wliat I have said under that spew 
ties. I do not possess the Protl. FI. Neomarc/dew, and the cm- 
fy proof 1 have of this plant being described in that work, are 
die specimens published in that valuable collection the Stirpes 
Cryptogmia of Mouge»t and Ncstler, No. 200. As these p}ants,r 
however, have never been subjected to rigorous microscopical 
investigation, it is very possible that my E. tmtumum slmuld 
have been conf'ounded with the species in question,! as both it and 
also E. hetvlaf are found on the leaves of the same tree. In 
spring and summer, this plant may lx: found in diady and moist 
places: my specinu'ns were collected at Roslin. 
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BttlKEUM Joffineum, Pers. 

Plate III. Fig. 2, 

E. hypophylium depressum maculaeibn;ae aut sub-confluens ru- 
biginosuiu v6l ,rufo-fu8cum» tubis rbtundsfcto-turbinatis apici- 
bus tnxncatis rare clavatia.—-Gr. 

Exiaeuin fegineutn, PerjF. Syn. Fung, p. 700. 

De Cand, FI. Fran<J--tom. ii. p. 592. Sj^n. FI. Gall. p. 15, 

Albert, et Sckn>. p. 370* 

^ Moug. et. Nest. !No. 97- 

' Rubigo fagiuea, Nees wa Esehb. Syst. der PiL et Schw. p. ()4. 
t. 5. r. 63. tt. 

Hab. In foUis fagineis; cesURe. 

Depressed, pale when young, afterwards dark red¬ 

dish. SfJbts oblong, often confiuent. Tubesr somewhat va- 
ria1)ie in shape, but generally much rounded, with truncatied 
summits. It has not yet been discovered in Great Britain, but 
is most probaljJy a native. A variety of it is said to grow up¬ 
on the j>ur}>io beech, particularly in Switzerland. It riiould be 
gathered in summer. 

EaiKKiTM curtim., mihi. 

Plate III. Fig. 5. 

E hypophyllutn maculaeforme irregulare rulnginosum, tubis ova- 
tis Vel sub-orbiculatis truncati.s. 

Hab. In foliis Aeeris platanoidis; vere, aastate, autumno. , 

Colour rich, dark, reddish. Sjjots usually diiittnct, irregular 
in figure, depressed. Tubes minute, very ^bort, sub-m'bh^lar, 
apex generaUy truncate. Albertini and Schweiniz have com¬ 
mitted an error in identifying this specii^ with that which grovn 
upon Acer pgmdo-plantanmy as no two species can be UKMre dis¬ 
tinct. This is another instance of the necessity of microscopical 
accuracy, E. curium is extremdiy rieli and b^utiful* and con- 
flniKl to the inferior surface of the leaf- Eike EJ. ctcerirmmy it 
may be gathered during the greafer part of the year. It is a 
natJv,^;.of France, Gennany, iind Switzerland.. 

EaiKi;uic a^ricf/hriTm, mihi. 

; Pirn nh Eig, 4 . . \ 

E. hjpopfiyllutn plantun ktiusculum^ sub-eStaiini aordid^ ruld- 
ginosum, tubis brevibus capifatis tuibinada ttuncatk 

In foliis Acei'is campestrisf aestat^.^ v, i\ 

colfnft ^Kilc or yelluwisb in its young state, changing, in mi^ 
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iurity to a pinkish red. Spots depresseda irregular, broad, of¬ 
ten very confluent, and less dense at their edges. Tubes re- 
tnarkably turbinate and mushroom-shaped, varying sometimes 
to cuneiform. This plant differs entirely from E. acerinum^ 
with which De Candolle, in the JFY. Frem,c.^ has confounded it. 
At present it is not known in Great Briteun even as a variety: 
It is found on the under surface of the leafy and remains as long 
probably ih perfection as the preceding. 

** C/£Spituli vel maculte sericia. 

Ebineum aureum, Pcrs. 

Plate III. Fig. 7. 

JE. hypo^ rare epiphyllum sericeum aurcum late cffusuth, tiibid 
flavis simpli''ibus mimitissimis clavatis.—-Gr. 

Erineum aureum, Pers, Syn. Fung. p. 700. 

Dc Cand. Syn. FI. Gall. p. 15. 

Albert, et Schw. p. 371- 
Hah. In foliis Populi nigrrc ; acstate. 

Of a splendid gold colour, becoming dingy in old age. Wheii 
in distinct spots, immersed ; when widely effused, so as to "hover 
nearly the whole inferior suifface, which is sometimes the case^ 
the leaf is collapsed more or less, and has, at first sight, the ap¬ 
pearance of having been the residence of an aphis. Ft rare¬ 
ly appears on the upper surface, and then only in small 
spots. The tubes are so minute, that they require a power¬ 
ful miScroscope, but are then Vety distinctly seen, from their 
fine yellow colour; the yellow portion sdMtns to be enclosed 
within a |)ellucid covering, and probably consists of a mass of 
sporules, which are evidently very numerous, and appear to 
escape by an aperture at the Apex. 

I gathered this plant during the last summer very abundantly 
at Carlowrie near Edinburgh, and in the neighbourhood of 
Glasgow. 

EkiNBcit minutissimum, mihf. 

Plate III. Fig. 1. 

E. h 3 q)ophyllum palHdo-sordido-purpureum sericeum late effu- 
sum, tubis simpHcibus minutissimis rotundato-clavatis. 

Hah. In foliis QuercUs roboris, vere ct sestate. t 

A vefy inconspicuous plant, unless the eye of the botanist ia 
, * '^Oh. VI. NO. 11. JANUARY 1822. #* 
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accustomed to similar objects. It appears at first in the form of 
a faint blusb^ or slight change of colour, on the under surface of 
the leaf; this grows gradually darker till it has become of a pale 
reddish obscure purple, and of a minute sericeous or velvety as¬ 
pect. It forms large oval or irregular patches, and is most easi¬ 
ly detected by the leaf being more or less swollen or distorted. 
.The tubes arc very small, even under a high power, simple, 
and roundly clavate. It is a rare species, and occurs in spring 

hnd summer in the woods at Boslin, and similar situations. 

• 

I have to regret that one described species is wanting to com¬ 
plete this short monograph, but from its excessive rarity, I have 
not been able to procure a specimen. It is Erineum pyrinumf 
Pers. Disp. Fung. p. 43. t. 4. f. 2. 

E. obhmgum laxum spadiceum is the only character given in 
his Synopsis. 

Albertini and Schweiniz add to the above distinction, Pla¬ 
num nec con^cstum jHa laxa congesta; and conclude with Ra- 
rissimum item unica.solum vice inventum in pomario domestico 
ad folia Pyri Mali, excunte Juni(^ 

Edinburgh, Nov. 15. 1821. 


Explanation of the Picnics. 

Plate II. Fig. 1. Rdhtieum acerinmn^ natural size. 

2. Tubes of E. iortuomm, very highly magnified. 
S. Do. of E. viiis, do. do. 


4. 

Do. 

of E. subulatum,^ 

do. 

do. 

5. 

Do. 

of E. ilvcinam. 

do. 

do. 

C. 

Do. 

of‘E. acerinum, 

do. 

da 

7. 

Do. 

of E. alneum. 

do. 

do. 

8. 

Do. 

of E. clandcstimm 

, do. 

do. 

III. Fig. 1. 

Tubes of E. betuke, very highly 

magnified. 

2. 

Do. 

of E. fagincumy 

do. 

do. 

3. 

Do. 

of E. lUiaceum, 

do. 

do. 

4. 

Do. 

of E. populinum, 

do. 

do. 

5. 

Do. 

of E. curtum. 

do. 

do. 

6 . 

Do. 

of E. agariciforrae, do. 

do. 

7. 

Do. 

of E. aureum, 

do. 

da 

‘ 8, 

Do. 

of E. hetuUnunit 

do. 

do. ^ 

9. 

Do. 

eff £. immt%ssvmmn,i3io. 

do. 
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Akt. XIII .—Account of Electro-Magnctk Experiments made 

^ MM. Van Beek, Professor Van Rees of Liege^ and Pro- 

fesor Moll of Utrecht. In a Letter to Dr Beewsti^r. 

Dear Sir, 

The folloTting electro-magnetic experiments may perhaps not 
be unacceptable to you. They were made jointly with my 
friend Mr Van Bcek of this city, and Professor Van Rees of the 
University of Liege. Whatever may be good in them, must be 
almost entirely attributed' to the ingenuity of Mr Van Beek, wlio 
had the principal share in de^sing and fitting.up the apparatus. 

The electrical machine employed consisted of two plates of 70 
centimetres i’ diameter. The battery was composed of seven Ley¬ 
den phials, the coating of which contmned 5902 square centime¬ 
tres. We employed steel needles of 7^ centimetres in length, 
as free from magnetism as they could be obtained. We had a 
sensible magnetic needle of live centimetres long, to explore the 
magnetism communicated by electricity to the other needles. 

1. Round a glass-tube was twisted a brass-wire,-so as to form 
spiral windings, turning to the right-hand side. A steel-needle 
was put in tlie glass-tube. The battery was discharged through 
the spiral wire, and the needle was found magnetic, having its 
north j)olc turned agiiinst the negative part of the spiral wire. 

2. The same exp(?riment being repeated, with this diHerencc, 
that die spiral was twisted round the glass-tube to the left hand, 
the needle became magnetic, but its north pole turned toAvards 
the positive side of the spiral wire. 

It must be observed, Mi at ji'e call the north pole c^'thc needle^ 
that wdiich directs itself to the north, w^hen the needle is freely 
suspended. 

3. A steel-wire, 64 centimetres in length, was put in a glass- 
tube. Round this tube was twdsted a spiral brass-wdre, the turns 
alternately from right to left, then from Ipft to right, again to 
the left, and so on, alternating eight times on the length of the 
tube. The wire and tube were externally covered Avith sealing- 
wax, to prevent the electric spark crossing from one winding of 
the spiral to the next, the electric discharge being sent through 
the spiral, and the steel being taken out, had as many different 
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poles (points consequens} as the turns of the spirals c;hangrd 
their direction. 

4. A brass spiral wire was used as in the 1st and 2d experi- 
nients; but instead of placing the needle in a glass-tube, within 
the windings of the spirals, it was wound in papery and fastened 
extemaUy on the spiral, parallel to its axis. When a right- 
hand spiral was used, th^needle was magnetic after tlie discharge, 
and its north pole turned to the positive side. 

5. The same experiment as the formerj/but the spiral is left- 
handed. The nortli pole is m^w turned against the negative side. 

In tlus and in the former experiments, the poles of the neetlle 
were in an inverU^ direction, as in the 1st and 2d experiments. 
This may be rendered more striking, by putting in the same ex¬ 
periment a needle in glass or paper within the spiral, and at¬ 
taching another also in paper on the outside of the spiral. On 
transmitting the discharge, botli needles will be magnetic, but 
tlieir^poles inversely situated. This experiment was, we believe, 
first made by some Italism plulosophers, but with galvanic electri¬ 
city : we doubted its correctness on making it the first time, but 
we found it to answer afterwards. 

6. Rdund a glass-tube was twisted a spiral of soft iron. In 
the tube was a brass-wire connected'with the battery. In this 
way the battery was discharged through Uie brass-wire. Then, 
taking away both tlie tube and the brass-wire, tlic steel s^ral wire 
was found magnetic. If its turns went to tlw rigl»t, its north pole 
was towards the negative side, but if to the left, to the positive* 
side of the battery. The ends of this curious spiral magnetic 
needle, being brought together, it Viewed of course no magnetism^ 
but when loosened again, its magnetism' appeared. 

7. A small glass-plate was placed on a strmght copper-wire. 
On the glass, at riglit angles with the brass-wire, was laid a 
needle. The electric discharge beipg thrice passed tlirough the 
brass, the needle was found strongly magnetic. The needle’.s 
north pole was turned 'to the left hand, the observer facing the 
side of the battery. 

8. The same experknent repeated, with this difference, that 
now the needle was under the glass-plate, and the brass-wire 
above it. The poles of the needle were now in an inverted si- 
tuatioi\ the north ptfie to the right of a person with his face to^ 
the ).)ositive side of the battery. 
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9. A brass-wire was bent as ABC, Plate V. Fig. 8. Over this 
was laid a glass-plate, and on this a needle ahcd. The end A rf 
the brass-wire being connected with the positive part of the bat¬ 
tery, and B with the negative, the discharge elFectcd, the needle 
was found to have acquired three magnetic poles, ah and cd be¬ 
ing south poles, and he, the middle of the needle, a north pole. 

10. The same experiment repeated, with the nee^e under, and 
the brass-wire above the glass. The ends ah and cd were now 
north poles, and the middle, he, a south pole. 

11. A brasS-wire AB, was benUas in Fig. 9- On this was laid 
a steel-wire CD, a glass-plate bring between them. The end A 
was connected with the positiye, ami B with the negative side of 
the battery. This battery was thrice discharged. The steel had 
acquired as r 'any poles as the brass-wire made turns. They are 
marked in the figure by N north, and S south poles. 

12. The same experiment as the former, only the steel-wire 
undennost, then the glass, and next the connecting-wire. Where- 
ever in the former experiment a north pole was fcomed, there was 
now a south }x»le, and reciprocally. It'was found advantageous 
in these experiments to employ tin-foil attached against tlie glass- 
plate, instead of brass-wire, 

13. A needle was placed in the same direction, or parallel to 
the connecting-wire, a glass-plate being between them. The 
needle acquired no magnetism, though the battery was repeated¬ 
ly discharged. • 

14. A steel rtuignetic-neediki vra& placed parallel to the con¬ 

necting-wire, and above it a glass-plate between them. After 
repeated discharges of the battery, the needle was found to have 
lost its magnetism. • ^ • 

15. The electric battery was repeatedly discharged through 
a magnetic needle. The needle lost its magnetism. 

It is quite unnecessary |o state, that many of these experi¬ 
ments have been made before by others; but as much uncertainty 
prevails amongst philosophers respecting the result, we thought it 
advisable to transmit you the whole series, of whicli of course 
you will make whatever use you please* I am, &c. 

Uteecht, Sept. 1821. 


G. Moll. 
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Aut. XIV.—JVbft'ci? respecting Dr WallichV Journey in Ne^ 
paul; being an Extract a IjCtter Jrom Dr Wallich, 
Supermtendant of the Botanical Garden near Calcutta^ to 
Dr Feancis Hamilton. DcUed^ iVepaw^, 28i^A Marche 
1821 * 

I Arrived here on the 21st of December last, and hope to 
remain until the 1st of November. I am accompanied by a 
noble establishment of all mj painters, some good gardeners 
from C^cutta, and several of my apprentices, and have obtain¬ 
ed permission to investigate the whole valley in which the capi¬ 
tal is situated, together with alf the mountains immediately 
bounding it. You may rest assured, that I shall avail myself 
of the opportunity in die best manner ’ I can, when I tell you, 
that nearly two hundred baskets, (each a man’s load,) have been 
already sent down to the Botanical Garden at Calcutta, filled 
with rotits and parasitical' plants, mostly packed in moss. This, 
together with ten immense chests of specimens, (partly, how¬ 
ever, what had been diied last year by your old plant collector 
Bharat Singlia,) will gain me credit for bring at least a to¬ 
lerable pioneer. 

Many specipiens of animals have likewise gone down to Lady 
Hastings, who transmits them to the- Edinburgh University, 
and to General Hardwicke, who has alreadyesent a drawing, de¬ 
scription, and some skins of a majestic Buceros to the Linnacan 
Society. He informs me, that it is the Buceros Ecavatus of 
Shaw'. I have also sent down a capital skin, with the head at¬ 
tached, of the true Ovis Ammon, or Argali, (Hamilton's Ne- 
paul, p. 94.) and a drawing of a noble large tail-IcKi deer, whicJi 
General Hardwicke takes to be the Cervws Pygargus. The 
animal itself we have alive, with a numl)er of beautiful birds, 
and a male and female wild goat, which probably is altogetlier 
und escribed, unless you have seen it here -f*. 

You would no doubt be surprised to see how much the people 
Im^c, and the valley itself, have been improved, during the 20 
___ 

• An Recount, by Dr Wallich, of Ihe botanical discoveries made in Nepaol, 
previous to his arrival tlterc, will be found in this Journal, vol. i. p. 376. • 

+ I hafe not.—F. II. , 



Notice respecting Dr ‘WalUch’s Journey in Ncpaul. 8*7 

. years since you were in the place. , The British Residency is 
about a mile and a half from Kathmandu; and is a very neat 
building, surrounded by a most charming garden, full of Euro¬ 
pean trees and plants, which, as 3 rou may imagine, thrive here 
excellently. There are, besides, several other buildings, for the 
accommodation of the officers attached to the escort. We have 
an excellent carriage-road to Lalita Patun; a fine bridge having 
in that direction been thrown over the Vagmati, and another to 
Bulaji, besides a number of fine rides. 

The chief minister, during the minority of the present Raja, 
whose father died a few years ago of the small-pox, is Bhim 
Sen, or rather Singha, mentioned in your account of the king, 
dora. He is called the General, and certainly deserves great 
credit for his fine and well disciplined soldiers. He is at present 
about forty-four years old, and is a fine interesting man, who Ls 
much liked by Us aU. He lives in a fine house, four storeys high, 
which he has built in Kathmandu, with fire-places, pictures, 
chandeliers,'&G. He dashes away in the uniform of an Englisli 
general, wearing sometimes the Star of the Order of the Garter ! 
Two of his relatives, Maktibas Singha, a captain attached tQ his 
staff, and Vazir Singha, a colonel, commanding at Palpa, have 
also adopted splendid and rich English uniforms ; as have also 
several other officers, whom I have seen at the Raja's court. 

Your old friend Brahma Sahi who attended you up to 
Ncpaul, and was afterwards governor of Duti *1*, died a few 
months ago; having previously lost his brother, Rudravir, at 
Saliyana J. 

The old venerable and noble temple of Swayarabhu §, liaviiig 
been struck by lightning, got in 1817 another magnificent top, 
replaced under the auspices of the De\'a Dharma Raja |), who 
sent a detachment for that purpose. Of course the new top is 
round, as you properly remark that the old one was. 

I have procured many geological specimens, wliich, with such 
remarks as my ignorance in that science will permit, I shall send 
to my cliief patron Mr Colebrookei I have numberless musci 
for Dr Hooker; of Mr Brown’s lyellia I have specimens with- 

• See Hamilton’s JVepavl, pp. 254«, 855, 261, 298, 301. \ 

t Hid. 279, 282, 28T, 292, 293. t Ibid. 261. 

. § Ibid. 208, 211. 11 Ibid. 56, UP, 120,4.21, 122. • 
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put number, in every posable stage, both dried and in spirits^ 
For Mr Roscoe, Mr Lambert, Sir J. L, Smith, Mr Budge, Dr 
Graham, Dr Taylor^ and Coloael Beatfmont, I am making 
Jorge cojlections, but, above ajl others, for the Court of Direc¬ 
tors, and his Majesty’s garden at Kew. I hope I idiall have 
some things to add that are new even to ypur ample collection, 
because I ought at least to have that advantage, in consequence 
of the matchless facilities which I enjoy, and of which, I know 
well, you were deprived. . . 


Aet. XV,— Mmercdogkdl Joiimeys, and ^ a Mine- 
ralogkcd System, by the late Rev. Dr John Waxier, Pro¬ 
fessor of Natural History in the Uruversity of Edinburgh. 

I BEGAN to collect minerals in the year 1746, when attend¬ 
ing tlie Natural Philosophy Class, and was first led to it by the 
perusal of Mr Boyle’s works, and especially his Treatise on Gems. 
In this pursuit I was accompanied by two of my most intimate 
companions at die time, Edward Wright and Alexander Wight. 
We* often traversed die King’s Park, the sea-shores between 
Cramoiid and Musselburgh, and viated the quarries and coal- 
leries near Edinburgh ; but had no book at the time, to direct 
us concerning the species of minerals, but Woodward’s Cata¬ 
logues. After studying the works of BIpyle, Bc^cker, Stahl, 
Boerhaave, and some others, I attended Dr Plumer’s course of 
phemistry in the year 1749, and became still fonder of minera- 
h'gy. 

. Soon after tlus, I removed to Newhgll, where I had the op¬ 
portunity of observing and collectiUg the minerals in the south¬ 
ern parts of Lothian, and in Twccddale. The year after, on a 
visit of two or three months at Mofiat, 1 had the same opportu¬ 
nity in Annandale. The Hartfell Spaw was then newly disco¬ 
vered ; and die experiments I made upon it, were published in 
die Philosophical Transactions, The most, interesting part of 
the paper, was thp discovery of the particular mineral from which 
that water derives its mineral contents. 

In year 1753, I went to Galloway; and, till the year 
1757, had occasion to obtain an extenrive view of the minerals 
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that counUfy, and of the stewartry of Kirkcudbright. Dur¬ 
ing that time, I transmitted to the Edinburgh Society a collec¬ 
tion of Maries^ and other natural manures, for which I recrived 
A Silver Medal; and, for a second collection of the same sort, a 
.Gcdd Medal was adjudged to me. 

It was this Uigt first made me known to Dr Cullen. I at¬ 
tended his course of chemistry two winters; and, bring favoured 
with his friendship and'intimacy, 1 became more and more at- 
taclied to mineralogy, which indeed was at that'time his own fa^ 
vourite pursuit. ^ 

During the short while 1 lived at Glencrc^, I went one sea¬ 
son to the Goat-whey, in Breadalbane, along witli Dr Cullen; 
when our whole time was occupied with examining and collect¬ 
ing the minerals in. that part of the Highlands. Another excur¬ 
sion I made into Fife; when I examined tliat country, the shores 
of the Tay, and Kinnoul Hill. A third w'as made to CJack- 
mannanshire, when I visited the silver and cobalt mines at Alva, 
and the copper mine at Airthry, which w'ere then worked. 

During my long residence at Moffat, I collected, in a number 
of short tours, ail the remarkable minerals in Dumfrics-sli4re, the 
Forest of Selkirk, Tiviotdale, Ayrshire, and Clydesdale. I vi¬ 
sited the lead-mines at Mackrymore, the copper mines at Co¬ 
vend, and tlie mines of antimony' in Eskdalc. Leadhills and 
Wanlock being wthin a forenowi’s ride, I frequently \asited tlic 
mines at these places, and w<mt down H them lo the greatest 
depths. They arc not only the richest and most extensive, but 
the most varied in their productions, of any in Scotland. Though 
I may have been at these mines about thirty times, I never paid 
one visit in which I dieW not find something new. Between the 
years 1761 and 1764, I found in those mines the Slrontianite ; • 
the Ore, and the Ochre of Nickd ; the Plumbum pcUucidum of 
Linnaeus; the Plumbum decohedrum and cyaneum, both undc- 
scribed; the Saxum metalliferura of the Germans; the Ponde- 
rosa aerata of Bergman; and the Morettum, which afterwards 
appeared to be a peculiar sort of Zeolite. All these were here, 
for the first time, discovered in Britain ; besides the green, grey, 
and yellow ores of lead, with other minerals which arc rare, and 
jSeldpm met with in other places. \ 
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In the year 1704, I was commissioned and directed by the 
General Assembly, to make an extensive*journey through tlie 
Highlands and Idazidsi in order to obtdn accurate information 
concerning the distribution of the Royal Bounty, the state of the 
Schools, and Missionary Ministers supported by that fund, and 
conc^niug the general state of Religictti. I was at the same 
time requested by the Annexed Board t6 make observations on 
the natural productions, and on the state of agriculture, manufac¬ 
tures, and fisheries, in those countries. This was a most labo¬ 
rious expedition. It lasted from May to December. But I was 
young and strong, with a good heart to tlie work, in all those 
departments. 

Being favoured with one of the King’s cutters, I had the best 
opportunity of traversing the islands, and the remote western 
coasts. I was encouraged to collect extensively all the singular 
minerals I met with,, and in large masses, as their conveyance 
home by the cutter was so ea.sy, ^and which is a matter so diffi. 
colt in any other way. 

Not IcMig before I set out, Dr Cullen had received the first 
German edition of Cronsted’s Essay, of which he was so fond, 
that he carried it for several weeks in his pocket. He translated 
to me the leading characters of Cronsted’s new and peculiar 
classes. He was particularly anxious about the Zeolite; and it 
was in consequence ^of this, that I first observed it among the 
basaltic ^ks at the ^Kant’s Causeway, though afterwards in 
greater plenty and variety in many of the islands. 

The mines of Isla were then worked, and afforded several 
rare minerals. The beautiful carnation marble of Tirey ; the 
wliite marble of the same island, with gvecn transparent schorl; 

• the white statuary of Skye; the green serpentine and Lapis 
nephriticus of Iona ( the obsidian of £ig; the green jasper of 
Rume; the amiantine rodk of Bemerey ; and the black lead of 
Glenelg, were then first made known. 

^ After examining all the coasts from the Shore of Assynt, to the 
Isle of Sky, I there parted with the cutter. I then traversed 
the countries of Glenelg, Kintail, Glenshiel, and several districts 
of Lochaber; examined Morven, and the mines of Strontian. 
There libund several rare minerals, and • particularly that sin¬ 
gular substance, since called the Strontianitc, in great plenty j 
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though I had observed it but very sparingly, three yeats before, 
in the Mines at Leadhills My return to the south was by Glen* 
spean, Fort-Augustus, Obryaroch, the country of Baden^i and 
Drumalbin, to Tajinouth. 

In the year 1771, I was again commissioned, in like manner,' 
to visit those islands and parts of the Highlands which I could 
not overtake in the former journey. At that time, I entered 
the Highlands by Balquhidder and Stratheam. I examined the 
high mountain of Benmorei and the mines of Tyandrom. In the 
latter, I found nothing uncommon^ excepting a beautiful crys¬ 
talline ore of zinc. I proceeded northwards from tliat place, 
ihrougli the desert country that reaches to Lochaber, and 
mined Bennevis, the highest mountain in the-island. After 
surveying the countries of Upper, Middle, and Nether Lorn, I 
went through *all the Lorn Islands, which afibrd to a minGi'alo- 
gist much interesting matter of observation. I then travelled 
through the districts of Argyle and Cowal, and finished the jour¬ 
ney, by an examination of the Isle of Bute and the Gumbrays. 

In these two journeys, I visited every inhabited island of tlie 
Hebrides, excepting Arran and St Kilda; a. still gTeatcr'*aum- 
ber of tliosc islands which are not inhabited, and all the Western 
Highland countries, from the Clyde to the Shore of Assynt, col¬ 
lecting every where all the remarkable minerals that ooctured.. 

A considerable addition to my collection of minerals was made 
in the year 1778, in a journey through Stirlingshire, Perthshire, 
Forfarshire, the Meams, and Aberdeenshire; and, since that 
year, by an examination, at different time.s, of West and East 
Lothian, Renfrewshire, and the county of Berwick. 

Such have been the opportunities of forming a collection of 
the minerals of Scotland. At diflFcrent times also, 1 had occa- 
won to traverse most of the counties in Englafid, from the Bor¬ 
der to London, on the east, and from Carlyle to Bristol, on the 
west side of the island ; when I omitted no opportunity of pre¬ 
serving whatever was remarkable in the mineral kingdom. But 
-------- 

" It is not generally known, that at one perio<l, soifdilgii&ntiticB of stremtites 
were found at Lead Hills; and the fact in the text proves, that to Dr Walker the 
merit is due of having determined mineralogically that Strontites was atoew mine¬ 
ral species. Dr Hope afterwards, by the discovery of the strontitic eartlif added to 
the interest of the,determination of Dr Walker, and proved that strodtitc| was also 
a flew oliemical species. 
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besides the minerals which I myself have thus collected in their 
native places, I have, from time to time, received great additions 
to my collection ^&om other pereons, aifd from other countries. 

From tiiese sonrees now enumerated, my collection of minerals 
has been formed. But it is requisite to take notice of the order 
in which 1 have arranged them. 

1 had not been long engaged in the study of minerals, till 1 be- 
came sensible of the great defects in mineralogy, ari^g from 
the want of accurate systematical arrangement It was evident 
forty years ago, and is still, evident, that tiib science has been 
much neglected, while the othmr branches of natural history have 
been highly improved. Having become acquainted with the ne¬ 
cessity and great utility of method in botany and zoology, I 
could not but regret the want of it in the mineral kingdom; and 
was ^rsuaded, that the improvement of minermogy must Imj 
conducted in the same manner in which these two erther branch¬ 
es of natural history have been brought to such perfection. 

With this view, I constructed what was termed Eiemmta 
Miiieralogia,'-^ treatise composed of aphorisms, after the man¬ 
ner of LiNNi^us’s Fundamenta Botanica. These have, for many 
years, remained in manuscript, and only served as rules to di- 
reel me in what I thought the ^formation and improvement of 
the science. 

To ascertain the proper language in mineralogy, appeared 
the first step towards its improvement. Nothing had ever been 
done in this article, excepting a short sketch offered by Linn-eus, 
which, although excellent so far as it went, certainly required to 
be much enlarged. The language used in the description of 
minerals still remained vague, inaccurate, and frequently absurd. 
The science was lo^ed with superfluous and indcfiiute terms, 
used even by the* best writers. To remedy this, it was endea¬ 
voured to arrange and fix the terms of the science, with proper 
definition^', wherever they were necessary. This was attempted 
in the Fostailiti/htf a small treatise printed in the year 

1781, but inter^i^' chiefly for the use of tiie students who at¬ 
tended my class. ‘ 

The next object was the classificatidn of-minerfds. This can 
only be^dune by their external and ihtcrnal, or, in other words, 
by thei^ natural and chemical, properties. 
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It is now sufficiently evinced, that the numerous minerals in 
the globe cannot be investigated, discovered and ascertained, by 
either of these two methods, independent of the oth^. This 
leading principle was the maxim of the two best judges I have 
ever known. Dr Cullen and the Earl of Bute, whose opinimis 
and instructions on the subject I always found judicious and 
usefuL 

An arrangement of nlinerals, founded merely on their natural 
cliaracters, has been often attempted, but has always been found 
unavailing and useless. On the other hand, a method strictly 
chemical, as that of Bergman, exclusive of all natural* charac¬ 
ters, though necessary and useful in the science of chtanistry, is 
utterly incapable of discrirainatmg the numerous minerals in na¬ 
ture. 

The most useful system of minerals must therefore be n^mlx- 
ed method, founded on their natural and chemical qualities com¬ 
bined,—the chemical properties to form generally the leading 
i haracter of the classes and orders; and the natural .properties, 
the subordinate aial distinctive diaracter of tlie genera and spe¬ 
cies,—a method, if properly executed, equally useful * 4 ) Uie 
naturalist and the chemist. 

Upon this principle, a ScliedicLsma FossiJium, or a general 
etmmeration of minerals, according to their classes, orders and 
genera, was printed in the year 1782. Afterwards, in a larger 
treatise, entitled, Classes FossUium, printed ^in the year 1787; 
the natural and chemical character of eadi class, and of each or¬ 
der, was delivered at Icngtli. A more extensive work on the' 
subject still remmns in manuscript, which I have, hithraio only 
exhibited to the studentsb attending my lectures. It contains the 
natural and chemical cliaracter of each genus of minerals, accom¬ 
panied with the synonyms of authors, and incidental observa¬ 
tions. 

After a careful survey of all the systems of minerals that have 
been fcM-med, I was convinced that th^ are all too confined in' 
the number of members or divisions, of which they are com¬ 
posed. The minerals now known are already too numerous to 
be arranged with perspicuity, under any small number of classes 
and genera; and. the number of known minerals is\prtain]y 
small, compa’-vd with wliat probably will lie brought to light. 
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It apjoeared, therefpre, necessary, even at present, to enlftrge 
considerably the number of divisions in the mineral system. 

In the catalogue, minerals are distributed into classes, 
cM'ders, genera, species and varieties. This fivefold division, 
though arbitrary, is excellent; and has now, from experience, 
been found the best in the arrangement of natural bodies. It is 
even applicable and commodious in other departments of science. 
Dr Cullen thought that no other sliould be followed in minera¬ 
logy ; and he accurately observed it himself, in his nosology, in 
the aiTangement of diseases. He cert^ly did much in ascer¬ 
taining the classes, orders and genera of diseases; but always re¬ 
gretted, that neither his opportunities nor his life were sufficient 
to ascertain the species. The same complaint may be applied 
to mineralogy. The classes, orders and genera, may be defined; 
but determine the species is difficult. It is a difficulty, how¬ 
ever, which, to a great degree, may be obviated or removed. 

In consequence of tliese ideas, the method of minerals which 
I constructed, previous to the year 1787, comprisetl 19 classes, 
67 orders, and 323 genera; a greater number of divisions than 
had yet appeared in any mineralogical system. These genera 
comprehended all the minerals I had collected, all that I had 
ever seen in numerous collections, and all that I had found .suf¬ 
ficiently described by mineralogical writers. This number 6f 
genera, I believe, cannot well be much lessened, but rnu.st ne¬ 
cessarily be enlarged by future discoveries. Since the year 
1787, it has been requisite to add to tliis number 10 i»ew ge¬ 
nera. 

The catalogue of my coin ef inn-contains 1569 species and va¬ 
rieties of minerals, arranged imder the above genera; but of these 
there are so many duplicates and varieties of less note, that the 
number of specimens may juobabiy amount to aljove 3138. 
These, however, do not form the whole of n)y collectitm. Tliey 
are extracted from the general register of ruy museum, which 
contains many minerals, that, for want of examination, could not 
be inserted in their proper places in the catalogue. 

W. B. This MS. was written sevcj'al years before Dr Walker 
ceased tQ lecture, and before lie had adoptc*d views still more 
ogreeaV^e to the Natural History Method *. 

• The collection, we understand, will soon be arsanged for i»ublic sale by tf'.e 
Trustcea of Dr Walkcr.-^Eo, 
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Art. XVI .—Observatimis on Water Spouts, h/.t/ie Honourable 

Captain Napier, R. N., F. R. S. E. In a Letter to Dr 

Brewster. 

My Dear Sir, Thirlestanc, July IT. 1821, 

In consequence of a wish expressed in the last number of the 
Philosophical Journal, that any of your nautical readers, in pos¬ 
session of facts relating to the varigus phenomena of the “ Wa- 
ter Spout,” wouJd communicate such particulars and observa¬ 
tions as in themselves apjiear interesting; I take the liberty of 
offering you the following observations, with the remarks made 
at the time, v’hen the facts and appearances exhibited by this 
extraordinary phenomenon were deeply impressed upon my 
mind. 

On the 6th Sejitembcr 1814, in latitude 30° 47' N., and lon¬ 
gitude, per clironomcter, 62°.40' W., at 1.30 r. m., the wind 
l)cing variable between IVNW. and NNE., tlic ship steering 
SE., an extraordinary sort of whirlwind was observed to form 
about 3 cables length from the starboard bow of H. M. S. Erne. 
It carried the water up along with it in a cylindrical form, in di¬ 
ameter to appearance like that of a water-butt, gradually rising 
in height, incrcasing^n bulk, advRnciug in a southerly direction, 
and, when at the distance t f a mile from the ship, it continued 
^stationary for several minutes, boiling and foaming at the base, 
discharging an immense column of water, with a rushing or his¬ 
sing noise, intotheovcrh{jnging clouds; turning itself with a quick 
spiral motion, constantly beiWing and straightening, according 
as it was affected by the variable winds which now prevailed al¬ 
ternately from all points of the compass. It next returned to the 
north\vard in direct opposition to the then prevailing wind, and 
right upon the ship’s starboard beam, whose course was altered 
to east, in hopes of letting it pass a-stern. Its approach, how¬ 
ever, w^as so rapid, that we were obliged to resort to the usual 
expedient of a broadside, for the purpose of averting any dan¬ 
ger that might be apprehended, w hen, after firing sevc^ shots, 
and one, in particular, having passed right tlirougli it at the dis- 



66 Hon. Captain Napier on tVa/cr-S^oui!s^ 

tancc of onc-tliircl from its base, it appeared for a minute as if cut 
horizontally in two parts, tlie divisions waving to and fro in dif¬ 
ferent directions, as agitated by opposite winds, till they agairt 
joined for a time, and at last dissipated in an iiiimense dark 
cloud or shower of rmn. 

The near edge showered in large heavy dtops on the sh^’s 
deck, until the cloud was quite exhausted. 

At the time of its being separated by the cfFe^ of the shoty 
or more probably by the agitation occasioned in the air by the 
discharge of several guns, i^ base was considerably wkhin half 
a mile of the ship, coverii^ a portion of the surface of the w'ata*,' 
at least half a furlong, or even 300 feet in diameter, from one 
extreme circumference of ebullition to the other, and the neck 
of the cloud into which it discharged itself, appeared to hove an 
altitude of 40® of the quadrant, while the cloud itself extended 
over-head, and all round to a very considerable distance. 

Allowing, tlien,-from the ship, a base of a little more than 
one-third of a nautical mile, say 2050 feet, and an angle of 40® 
to the top of the neck, we shall then have, for the perpendi¬ 
cular height of the spout, about 1720 feet, or very nearly one- 
third of a statute mile. A little before it burst, two other .water-’ 
spouts, of an inferior size, were observed to the southward, but 
their continuance was of short durationy^ 

When danger was no longer to be ^prehended, I observed 
the barometer, and found it at 30 yV inches, with the surface' 
of tlic raercirry very convex, an appearance which it had npt 
assumed w’hen af the same height at noon, about two hours be¬ 
fore ; the thermometer stood at 82°, having risen one degree 
since that time. ** 

t 

During the continuance of the water-spout, and the subse¬ 
quent rain, which might be a little more than half an hour, the 
wind blew from aU points of the compa!ss at different times, ge¬ 
nerally ^lifting at ppporite points, never stronger than a fredb 
breeze for a moment, but in most instances quite light. It was 
unattended with any thunder or lightning, and the water that 
fell from the cloud, and was caught in the foot of the driver,- 
was perJ^tly fresh. 

ilavwig witnessed tMs extraordinary phenomenon, I endear 
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vuared to oee^vtaiii tts eaiutse, taking ficM* granted die following 

First ,*Itiafe writer itt a waeinifn rweB only to the h<%ht of 
ne» in other worda, thet a column of water SS fhet 
high, is equal in weight to a column of the atmosphere of the 
same^liase.'” ** That a cplnmii of mercury 294 inches 

hig^ i« vacuo, b equal to the same.'” T^rdiy, ** That heat ra- 
zifios the coat and causes a raeuum.'” Fourth^, ** That when 
the ^loWee atmotidiefe is so much rarihed as to become lighter 
than the impending clouds, thatthe%e clouds or vsqiours fall and 
disperse on the surface of the earth in the shape of rain or mois¬ 
ture.’” Fif&dy, “ That when jbe clouds descend, the mercury 
in the barometer idso descends, and that when the vapours rise 
through the lo' *er atmof^eres, becoming again more dense than 
the vapours themselves, that the mercury in the barometer rises 
also.” 

"With these data, were next noted the various phenqmena, as 
ob^rved to be connected with the water-spout itself. 

let. Low, heavy, black ckmds were seen to the southw'ard at 
noon, the barometer standing at inches, and the th&mo- 
meter at 81% in a constant current of cool air; the atmosphere, in 
general, becoming hazy, even thick in some places, dose and 
very hot,<-^the wind variable and attem^d with occarionai drops 
cf nun. A whirlwind next taking jdace, drawing the water up 
with it, apparently in fi staltf'ike vapour or steam, advancing in 
southerly direction to the above-mentioned dark impending 
clouds, increasing also in height and bulk, with a quick sj^al 
motion, till it came in contact with the end of a cloud which 
rather drooped to meet thgn discharging great quantities of 
water, not in a solid bulk, but in riiort unconnected streams or 
streaks as it were, attended with a rushing or hissing ndse. 

That after some time, it returned with considerable velo¬ 
city to the northward, in exposition to the wimi prevailing at die 
ship, the water at the bane bodiiig with a white foam, part pro- 
jecdog oniwardb to a certain rircumference, and part arising ia 
thidt dark vapours, which gradually arranged themselves into 
thin streaks, as they gained in ascent towards the dm^ds, till 
the wbnle was (hapersed by butstuig into a heavy shower*' 8i%, 
That the clouds descended, or came gradually nearer to tlje sur- 
. * vox. vx. -NO. 11. .tanvahy 1822. o , 
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face of the sea, before they were perfectly saturated, previous to 
bursting. That these clouds extcisded in lai^ dark mas¬ 

ses, over a great part of the western hemisphere, and were quite 
thick and dark over-head. 5(h^^ That the water-«pout, at the 
base, covered, in diameter, about h^f a 1^'lotig of water; and, in 
its most slender part, about fds upwards, it was lO' appeamace 
about G feet in diameter; and that, in height, it iniglit be estl- 
mated at 1700 feet; and, lastly. That doting the operatum td* 
these extraordinary phenomena ijs the atmospliOTc, the mercury 
in the barometer did imly become more conv«£ thiUi beftwe, 
with tlte thermometer ri^ng one d^yee. 

In proceeding to es^amine tlte subject, we shall suppose that the 
water rose from the sea in vaatOy or rather in a c^lizHlriealipace 
approximating to that of a vacuum, and that it was caused so 
to rise, in by the pressure of the atmosphere circumscrib¬ 
ing the base of the said vacuum. Having allowed so much, we 
can go no farther without violating tlio well known law, that 
“ water cannot rise in •mcvcT above 352 feet; admitting, there¬ 
fore, that it was even a.sststcd to that small height, we shall have 
availed ourselves of the theory, as Ikr as truth or reason can 
justify. 

If we say that water is drawn upwards by the auction of a 
cloud, as proftosed to be exemplified by Mr Oliver with a quill 
over a glaas of water, we shall tjicn begin to establish the theory 
of “ suction,” pcBfectly irrccoueileable, also, witli the equally 
well-known fact of tlie gravity of tl»e atmosphere^ Besides, the 
force of Mr Oliver’s lungs, over a glass of water, can bear no 
analogy to that of a cloud overhanging the^urfaCL* tlie sea. 
It appears also strange to talk of an Smpi^ cloud, or a ha^enE- 
Itausted cioml, for clouds are not aerial kaffs, as smne would 
have tliem to Itc, but vapours ovcrijangiiig llie ^rth at difibrent 
heiglits frean it, according to the proportion of humidity cn* den- 
sky oontmne^ in themselves, and which, when, by reason of their 
greater weight, they fall within the sphere of the' earth's at¬ 
traction, begin to discharge themi$elvc9 in rain, tUh being re- 
du^dlm tizc and density, if not totally consumed, they natural¬ 
ly rin^bove the sphere oi attraction, aUd^ regaining the higk^t 
parts W the atmosphere, again attract cadh other, «iui repeat 
such operations to the end of time. 
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Setting asidk» then, the theory of suction, and the idea that 
the waler^spoul eould rise in a body to Uie clouds, by the pres¬ 
sure o(* the circutuambient atinos[>hcrc alone, wc shall have tiie 
following pndiabilities to bring us to a more rational conclusion. 

lat. That many opposite curriaiia of wind, all pointing to¬ 
wards a certain centre, and conaing in contact with each other 
with unequal foroes, cause a rotatory motion or current of them¬ 
selves round a central sftace, which, not partaking of an equal 
or its former pressure, naturally becomes rarified by the existing 
heat, to such mt extent, that it ^peediiy acquires a state in a 
great degree approximating lo that of a vacuum. This 

CCS) tin lied rotatory motion of the air, ibrms that which is uisually 
denominated a tiJtlrlwind ; and the pressure of the external at- 
inus{>here at the base, forcing the water to a rcasonaldc height 
up the I'arified space within, it i.s then carried upwards by the 
mechanical action of the wind, in light and unconnected streaks. 
The space at the bottom now becoming void. Is regularly reple¬ 
nished by the pressure from without, till the whole spout is in 
due tunc thus perfectly completed. 

The water having now arrived at the region of the clo«‘ds, il 
is naturally attracted, diffused and connected with end among 
ibem, increasing in density and extent, till the lower atmosphere 
becoming now lighter than the clouths above, these enormous 
masses gradually settling downwards, distend, burst and dissipate 
in rain. • 

That the mercury in the barimnctcr did not faU with tlic rain, 
but, on the contrary, became considerably more convex, was vi¬ 
sible fropi observation, and may be accounted for in Uic follow, 
ing manner; That duimg the whole operation of the water¬ 
spout, which continued not* more than SO minutes, the com¬ 
mencement was too sudden, and the duration too shcart, to cause 
any change indicative of what actually took place ; and that Uii 
coQvcxityonly prc^nosticatad wliat wmM have taken place, had 
there been no water«.spout at all, and what actually did liappcii 
afterwards, viz. a very clear etraosplierc and hot sultry weather. 

«Although this phenoiucnon was rather terrific in appearance, 
yet I am not inclined to tiiink it would Have been attci^cd with 
any serious cnlunity to the ship, had even the wliole quantity 
fallen on board, allowing the loMor sails to have been taken in, 

• G 2 
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the hatches battened down and scuppers, open. The cylinder 
or spout coming In conti^t with the masts and rigging, would 
naturally be destroyed; and the air rushing in instantaneously 
to restore the equilibrium, the torrent be thus checked 

in its fa||^ to the mere weight or force of a tropical descent. , I 
have liea^ many reports of ravages committed by, these aque¬ 
ous meteors, but never yet met a person who had actually wit¬ 
nessed or ex;perienceJ any such distressing effects. 

Upon comparing the pre^t account with that of Mr Max¬ 
well’s, in your last Number, illustrated by a very striking repre¬ 
sentation, it appears that, when completed^ the two spouts are 
almost perfectly alike, but ortginally had derived their first 
formation from different sources. 

The cause of the whirlwind must be the same in all cases. 

Mr Maxwell distinctly states, “ that at the first formaticm, 
the black cloud drops from a level surface into a conical form, 
before the disturbance at the surface of the sea is visible. The 
black conical daud continues to descend till it almost reaches 
the surface of the sea, and the smoke-Uke appearance at the sur¬ 
face rises higher and higher, till it forms an union with tlie 
cloud from which that spout appeared to be suspended.” 

In this instance, the whirlwind must have commenced and 
been ccanplete, sooner in the region of the clouds than at the 
surface of the sea, and thus attracted "and brought down with it 
all those vapours that first came within itswinfiuence, meeting in 
its descent a portion of vrater, of a “ smoke-like appearance,” 
rising from the sea itself, contained, of coui^, within the vk- 
cuum there more recently completed. 

This appears just as probable ^^t^tthe whirlwind and spout 
should have commenced, first at the surface of the sea, and then 
risen upwai^s, as in the other instance; for it has been seen that 
this spout traversed a considerable distance to the southward, 
before it came in contoct with a cloud,, which rather drooped 
to meet it.” In both instances, however, the clouds and sm 
were connected by, a long column of water, but the latter having 
had itsorigin at^e sea, it increased to amu^ greater bii^^ even 
to the fopnation of clouds themselves; the fqimmr, Hay- 

ing ori^nated alofl, acted merely as a cs^fii.or duct, throu^ 
which the clouds discharged tl)emse)ves into the ocean below. 
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In the case given by Mr Maxwell, the spout must have been of 
smaller dimensions, and a less terrific appearance the subject 

of the present paper, and from the very obvious cause erf* its 
having originated aloft instead of below. 

In the formation of whirlwinds, there can be no fixed or de¬ 
terminate rule, why a preference should be given to their being 
generated at any one particular altitude between the clouds and 
sea, in preference to another; and if we take it for granted, that 
they are essential to the formation of water-spouts, or that a 
spout cannot exist withotit a previous whirlwind, it then natu¬ 
rally follows, that the dimensions of such a spout must, in a very 
great measure, depend upon the original proximity of the whirl¬ 
wind to tlie sea itself, the sea affording a more copious supply 
of aqueous material, than the less substantial fabric of a cloud. 

The water that fell into the foot of the driver^ on board the 
Erne, was certainly quite fresh to the taste, and it will he diffi¬ 
cult to ascertain when and where the process of distillation was 
effected. In the mean tune, however, it may reasonably be 

admitted, that the admixture of tlie salt-water from the sea, with 

* ^ % 

the fresh-water in the clouds, the latter being in far greater 
proportion than the former, is of itself sufficient to account for 
tlie chemical chsingc that had thus taken place in so short a 
space of time. 

Whenever we are better acquainted with the effect of coming 
in actual contact with*one of these giants of the deep, we shall 
then be enabled to comply with the recommendations inserted at 
the end of Mr Maicweirs paper; but as th0*c does exist at 
present in the minds of all seamen, a most indescribable averrion 
to any intentional familiarity arith meteors of such doubtful ten¬ 
dency, it may be difficult to find one who shall court a closer 
acquaintance for the mere purpose of science, in preference to 
the usual emjrfoyment of every individual exertion of getring 
out of the way as fast possible. Iii case of the shlp'’s being be¬ 
calmed, and every thing secured, and when one cannot do bet¬ 
ter, as was very much the case on board the Erne, it would be 
well to make every possible remark and observation, but such 
Importunities are said to be of very rare occurrence. N 
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AiiT. w Vhivn through Coloured Glasses, 

and cm ilkeit ^application to Telescopes^ md, to Mkrosc(^s 
grcai magmitdde. By David Bsewstea, t.L. D. P. R. S. £, 
&Sec,fL S. Edio.* 

X AU not aware that any phservaticHns have hitherto been made 
on Uie subject of vision throu^ colwired glasses. The astrono* 
racr has long been in the habit of using them to attenuate the 
light, and to olistnict the licKt of the solar rays -f*; the painter 
occasionally employs tlwjtn to give a warmer tint to his 
scape; aild, in cases where the human rctiaa is extremely seft- 
Gible to lig^it, or, where other parts of the eye are not capable of 
sustaining its strong impressions, cdoured media have liecn adopt- 
cii, to reduce the inddent rays to a propfjr degree of dilution. 

The colour generally selected for the relief of tender vision, 
has been a bluish or yellowish Green; and the choice seems to 
have hlad no other foundation, than the vague analogy that the 
eye was best, filed to bear the impression of those rays which 
Nature liad sh^ most abundantly over her works. Fashkm 
has, however, substituted a sort of Blue or Grey medium in 
place of green; and, unless checked fay the ap]:4imioii of some 
prtndple, may soon carry us through all the colours of the spec- 
tium- 

When wc consider light as coi^istihg pi* several distinct rays, 
(tiflering in reTran^biKty, and on this account creating imperfect 
vision, by their imperfect convergence on the retina, it is easy 
to Understand how this imperfccticm may .be removed, by look¬ 
ing through a n^ium which tran/uhits^onlyrays of a particular 
c olour. In this pcdht,of view, every homc^encous colour should 
ajRbv4 nearly ihc some relief; and if we abstract the diffe¬ 
rent heating powers of the coloured rays, which, in ordinary 
bghts, can have ho influence, It is difBcult to discover any rea¬ 
son why one coloured medium should be preferred to another, 

' - 1 1. . I, ■ H i-- . -I . . 

V' • Read bcfwe the Roy til 19.1821. 

f Dr ^ersche! has published to the PtM. J1800, an account 

of :.omc very inlcrestiiig experisaeots oi» tho poweoof coitHavd glasses to 
difl'erem rays, particolxurly ihc red, oi those wliich Jicat moat powerfully. 
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provided each of them transmits equal quantities of homogene¬ 
ous light j 

Impressed with this q^iniem^ I was surprised to find, that vi- 
sion thiou^ a piece of bine glass became so painful to the eye, 
that it was not able to endure the hnpresaon for any lengtli of 
time. In order to discover the cause of this uncicpc?cted effect, 
I exanuned with a prism the light of a candle transmitted through 
the blue glass, and ff>und that it had tlic remarkable property of 
absorbing only tlie middle rays of the spectrum, viz. the Giccn^ 
Yelkrw and Orange^ and transmitting the and the lied. 

Tlie spectrum, therefore, consisted of two separate images, the 
one Red and the other Blue; and hence the eye was not able to 
see distmedy by means of rays of such different rcfran^bilitics. 
When it tried to adapt itself to the blue t&ys, it became inca¬ 
pable of converging the red ones; and when it endeavoured to 
converge the red light to a focus, it lost the power of amverging 
the blue. The effect, in short, was the same as if it had at¬ 
tempted, by its muscular power, to adjust itself to two different 
distances at the same time, and therefore it became completely 
exhausted with its fruitless efforts to obtain distinct \ision^ 

If the eye is adjusted, so asjto sec a luminous point throu^ 
the blue i^ass, by means of blue light, the blue image of the 
point will be surrounded with a cirde of red light, which is a 
section of the cone of red rays that the eye has not converged to 
a focus; and, in hhe manner, when the eye is adjusted to see 
^thc luminous pmnt by Ute red light, the red image of the point 
is surrounded with a circle of blue light, which is a section of 
the cone of blue rays, while diveiging from their focus within 
the vitreous humour. • 

This sltiking exfUnple of* the imperfection of vision through 
glasses of a compound colour, points out the prmci|de upon 
■whicli they diould be selected. As the coloured glasses which 
are fitted for ordinary vision cannot be made to transmit homo- 

- " ' . . " ■' ■■■'■ " r "" *' .. ■- ' -'- ■ n ■■ l» 1- R.-l 1 • • ' T-1- ^ - 

• Glasaes which tratwmit only of one ohlonr arc-very laws, and a»e of great 
UMs in many optical eapernnenta. I have often combined plates of difiercntly co¬ 
loured glass, so as to produce this tWeet completely. The only aitiarud glass whwh 
1 have met with posseMdng this proper ty m perfection, is one at a rn|c blue colour, 
which only the red isys of the spcctiuui. 
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g^neous light, without obscuring the object, we must seek foi 
that colour which produces the shortest spectrum, with the 
greatest Uiuiabadon. In this examinatbtt, I have tried a great 
variety of ensured glasses, and have found, that a yeUmHsh- 
green g^afa * has the property required. It almost entirdly alv 
sorbs the extreme red rays, and extinguishes a very great pro- 
pordem of the blue extremity of the spectrum. Hence, it not 
only relieves the eye, by attenuating die incident light, but it 
improves the image, by ^minishing the error ariang from its 
different refrangibihty. 

Having thus considered the influence eff coloured media upon 
simple vision, it becomes interebting to inquire how far the te¬ 
lescope and microsco|Ki are susce'jjtible of improvement, by the 
use of coloured lenses. As the objects to which the telescopic is 
applied, do not admit of ardflcdal illumiimtion, the absorptiiMi of 
the obnoxious rays can only be resorted to, when tliere is a con¬ 
siderable intensaty of light. In viewing the spots of the Sun, 
for example, and in examining Venus and Jupiter, when near 
the li^arth, some benefit may be deri\ ed from the interposition of 
coloured lenses; but it is princijialiy by extinguishing the se¬ 
condary tints which remain, even in the best achromatic tele¬ 
scopes, that we anticipate any decided advantage. 

With the microscope, however, the case is quite different 
The power which we possess of illuminating artificially the ol>- 
jects under examination, enables us to coippensate the loss of 
light by absorption, and as we have also the apertures of the 
lenses under our controul, we may avail ourselves to a very great 
extent of the application of coloured media. 

In the construction of single microfcopes, I have derived 
great advantage from using both reU and gr^m lenses, particu¬ 
larly when the Outline or form of an object was required. In 
compound microscopes, the lenses may be maide either of the 
same or of different colours, or only <me of the glasses may be 
coloured ; and the kind of light to be absorbed, may be regu¬ 
lated by the colour of the object under exAmination. 

In order, however, to derive fipom coloured gfesses the full be¬ 
nefit which they are calculated to afford, <;xanpuund micro¬ 
scope should be constructed on a scale oif unWvai magtikudai 
I had occasion many years ago to point out tlie advantages of 
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an enlarged form; and I constructed one about j^Uen feet in 
leoigth, with an achromatic object-glass, which produced very 
supericH' effects Since that time, I constructed another, with 
a metallic reflector, whicli was, 48 feet in lengtli. 

The advantages of large microscopes over small ones, may be 
considered in reference, 

1. To tlie imperfections of the glass employed. 

2. To the spherical form into which it is ground. 

3. To the adjustment of the axes of tlic lenses. 

4. To the method of illurrinatiAg the object. 

5. To the c.\aminaLion of objects placed in cavities; and, 

6. To the examination of objects whobC }>arts are placed at 

diflerent distances from the instrument. 

In making this comparison, we shall suppose that the object- 
glass of both microscopes intercepts the same portion of the 
Sphere of light, winch tlivciges from the object under examina¬ 
tion. 

l.sjf. As the veins and irregularities of glass have a definite 
magnitude, a lens of a small aperture will be much jpor? liable 
to have its image iryured by any accidental flaw, than one of a 
large size, and the same may be said of the small pits and 
scratches which often remmn even after the most careful pfjlishiug. 

2d, In the operation of grinding the objcctglasses of small 
microscopes, the oprician works at random, and has the power 
neither of' giving them a correct spherical figure, nor of adjust¬ 
ing the axes of their opposite surfaces; whereas in larger lenses, 
these operations are completely under his contronl. 

8d, One of the principal points to be attended to in the con¬ 
struction of compound microscopes, is the coincidence of the 
axes of the lenses of which it is comix>sed. Tliis adjustment is 
seldom made, and indeed is not very practicable when the lenses 
ayre small. In the enlarged form, however, the axes of the lensc's 

* M. ^ifitnus, in the Nwa .Jcia JPetrcjwL tom. iL p. 45. propeucee that the dis¬ 
tance of the object firom tins object gloss should be three, four, or five inehee, or 
tven half a fbot or a foot, in order to allow the %ht to fell upon the object; and 
he deactibea a nacroscope wliich he had constructed on this prindple, ^ith an achxo- 
iuatifi oty0et<^ia8s a Utde less than three feet in focal length. The aperture of the 
ohJeet.gla8s was about an inch, and the distance of the object feotn the object-gla&s 
•seven inches. * 
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may be made to coincide wiUi the greatest accuracy, and conse¬ 
quently ihe perlormance of iBe instrument greatly improTcd. 

4*1, In small microscopes, the power dT illuminating the oh- 
ject is very limits, from its prottimity to the instrument. The 
light wfikli it would naturally receive^ is obstructed by the bead 
of the^chperver, and ly the body of the microscope; and when 
the objeet is perfectly opaque, it is almost impossible to throw up¬ 
on it the requisite degree of light In large microscopes, on the 
cjontrary, where the object is one or or even three feet from 
the object-lens, we may projert upon it any quantity of light 
that we please. 

5th, The ordinary microscopes,, both single and compound, 
arc incapable of bang ajqilicd to objects jilaced in a cavity, or 
in the interior of a transparent crystal; but in large microscopes, 
the depth of the cavit}, and the thickncas of the crystal, bear 
no sensible proportion to the distance of the object from the mi- 
cicfecojxi; and the cavity, or any object which it inLludcs, may 
be seen to the greatest advantage. 

6M, In viewing an object of perceptible ihkkncss, such as a 
fly, through the compound microscope, it is impossible to see 
the near and the remote parts at the same time, so that a num¬ 
ber of successive adjustments are necessary, and even then, we 
are imperfectly acquainted with its general form and outline. 
In large microscopes, however, the thickness of the object bears 
a very slight proportion to the conjugate fofiid distances of the 
olgcct-Icns, so that the instrument may at once be adjusted to 
all the ports of it that arc within the field of view. 

When the object to be examined is an optical structure, such 
ns that exhibited by plates of amethyst, fte ordinary microscope 
)s cntiw'ly useless, as the figure to be observed is produced by 
the action of eviay point of die transparent plate. When the 
microsctjpc is large, however, the figure is seen with as much 
dislincincjss as if it had been formed by a plate of no other di- 
nynsions but length and breadth. 

^ Such arc a few of the advantages whidh we may confidently 
t xpcct from the use of large microscopes. We would recom¬ 
mend llieln strongly to the attention of saturidists, whose pur¬ 
suits lead thtnn to'inveStigate the more minute phenomena of 
'(getablf' tuid aiiimo] life. Tht poirionof nature which Iia-i 
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intbcrto been subject«l to examination, is but of limitctl extent; 
and it is only by extending the power of vwon, that we can 
hope to penetrate into new regwos. There are worlds Wtbin 
our x*oaeh not less interest^g, than those which elude our re> 
scorcli by their Inunrasurable distance. The laws which govern 
lliem, and the bedngs fay which they ara inhabited, are alike un¬ 
known to us; and though ignorance has endeavoured to throw 
an air of ridicule on the study of animalcnlax' existence, yet we 
may safely affirm, that the ftmetions of nnnute bodies, must be 
regulated by laws essentially different ft«an those of larger ani¬ 
mals, and that those planetaiy masses, which astcaiyi us by their 
magnitude and splendour, affiwd fewer subjects of scaentific re¬ 
search, than those portions of apparently dead matter which we 
daily trample Uiidcr our feet. 


Aut. XVIII of a Map of the Country between the 

Erawadi and Khiemduem liwcjs. By Fhancis Hamilton, 
M. II. F. 11. S. Lond. h Ediu., and E. A S. L. & E^ (ium- 
inunicated by the Author. 

Tins Map, which has been reduced to half tlie original size, 

I procured at Amarapnra 6*om die slave wlio communicated 
the general Map of the eiTi|areof Ava, airtjady publisJied, (^Phih 
Join luiU VoL II* p- 26.^.). All the towns in it are denoted by 
* irclcs; but tlie royal rendcnce (Nro-do) or Amarapum, is distin¬ 
guished by a double circle (Mro); cities are distinguished by a 
single tme, and village ^I3;ua) are marked by a cross in.thc ccnti%. 
In tlie reduced map, lhl distance betWciMi the junction of 
ibc two great rivers and the Capital being 1,80 indi, and the 
actual distance being about sixty geographical miles, we should 
have a very little less thaa^^irty-two geographical miles to the 
inch. According to this, ICaunton, rni the frontier of China, 
the Quantong of Mr Arrowrsmith, should be ^<08 geographical 
miles from Amarapura; but, according to him, this distance is 
only 114 ; nor do I here suspect him of any very matcrid 

error. In uring this map, therefore, no scale can be safely 
adopted; the more especially as from Mrcclu to Masngbmn, 
Hear the mouth of the Ncriuzara, the map reckons seven days 
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journey, while it reckons six days jouniey lo this nvet fiwn 
Kaai; but, in the mep, the seven days occupy only forty-seven 
parts, while the six days occupy seventy-six parts. 1 suspeclj|^ 
however, that in the distance from Mredu to Hssnghssn, the 
error Is mine, and not that of the slave, and th^t t liave read 
seven in place of what he intended for three, the Mranma cy^ 
phers for these two numbers, when carelessly written* having a 
c»n!siderabk* resi*mblance. Whatever want of attention to a 
scale exists in this map, much useful intelligence may be cd- 
lected from it, respecting tht* distances of places, the numbers 
ill Roman characters, as usualj in these maps expressing days 
journeys, and those in cyphers 'expressing Dain or Mranma 
leagues of two and a half British miles road-measure- 

In extent, in climate, and in the magnitude the nobl^ 
rivers, by which it is bounded, the territory delineated in tiiis 
map bears a strong resemblance to the Antarbeda or Duab, be¬ 
tween the Yamuna and the Ganges in Western India ; yet be¬ 
tween these two regions there are essential differences. The 
Antarbeda of Western India consists almost entirely of clay, 
sand, and loam, in which the slightest vestige of stone emmot 
be traced ; .and, farther, it is perfectly level, except where tlic 
bounding rivers, working on such soft materials, have cx^vated 
channels of great depth, leaving enormous nigged clifts, which, 
in most places* render a descent to the river very difficult, and 
totally prevent the farmer from availing hifhself of their water 
for irrigation. In the Antarbeda of Eastern India, on the con¬ 
trary, and parallel to the Erawadi, there is a chain of rocky 
hills, the foundations of which prevent the river from rinking, 
So that, during the periodical ruins, it inundates a great extent; 
and, farther, this ^hain of hills gives rise to a stream, the Muk*-* 
hiaun, which has been already mentioned, {PhU. Jonntaif 
Vol, IV. p. 83.), and which is advantOj^eously applied to irriga¬ 
tion, forming two very extensive reservears, laid down witli care 
in the accompanying map. From this it would also appear, 
that the southern portion erf* this chain of hjllls, which is V 0 r^ 
rugged and liarren, but not high, and frideii cputains 
ries of pure wliitc marble, extends to no jgreal distance, that % 
to say, for only about twenty miles in lengtJt* ivheQ it is 
ruptod '>y a level reaching friim Masngun, the usual couotiy 
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residence of the Ute King, to Kioun-mraun, (KouQ«meor» Ren.) 
near Mowzhzfaobo, the readence of his father. At tbi» place 
the Entwodi comes from a narrow valley, having on the w^st a 
ehfillnuajdoa of this chain of hills, and on the east the moun¬ 
tains df Ko^anpri or hl(relapshan. In this part of the river a 
Tpd\iy Island gives room for % celebrated temple, called Sihado 
Rhum* 

The western part of the territory, delineated in this map, to- 
wpds jthe south, is level and fertile; but, whether or not the 
ea^em hank of the Khieenduaen consists of lofty inaccessible 
clifta, like those of the Yamuna, I cannot say; for although 
rocks extend near to the western bank of the Khisendusen, 
the same is tlie case with the* Yamuna, (Jumnah of Rennell). 
4 ^ the latter river, indeed, tliese rocks in very few places ex- 
into its channel, so^as to have prevented it from penetrat- 
iiyi a good depth. By far the greater part, however, of 
even ^e eastern Imnk of the Khioenduaen is bordered by hills, 
which extend as far to the south as Eanteh. 

I shall now msJee a comparison between this map and the 
corresponding parts of that given by the native of JXifunu, 
(Phil. Jmtrvuilf Vol. IV. p. 76.) already published. 

In the first place, along the Erawadi, we have the following 
line of distances, in which, it must be observed, there ar^ great 
differences. 



’ *The distances in the map of the slave now under considera- 
ddn, and in that of the Zabua (Phil, Jovnml, Vol. III. p. S2.) 
ISO well, that they deserve most attention. Somti error has 
into given by the native af‘ Taunu for the first and 
the stages, which pugbt to l)e corrected. 
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I have already n^ntioned, that in this pjurt of die Raima’s 
rmrte, we could only-allow eleven British miles few a day's Inar- 
ney, direct distance, which will perhaps give sixteen Brhish 
miles, imd distance, for each individual day; and Bias is 
as much as I ever found tliat I could travel in ladk, carrying 
with me the usual incumbrances irf tent% furniture, ^irovinmis, 
servgjpts, and other accommodations necessary to render travel¬ 
ling comfortable in a country where there are no inns. Accord¬ 
ing to this rate of travelling Kiounmraun, even by the Zabua'aes- 
liraate, should be only forty-^ight miles road distance above Ama- 
rapura; but Mr Arrowsmith makes it forty gct^aphical miles in 
a direct lino, which I am confident is too much; nor, on the 
whole route, can the day’s journey give more than nine and a. 
quarter geographical miles direct distance. Reckoning by this 
rule die cj^ern boundary of the s]>ace included in this map, 
from Amarapura to Miadaun, will extend about eighty-thk?e 
geographical miles in a direct line. 

Next, f<)r the extent on the western side, from die junction Of 
the tii'o great rivers to die mouth of the Nerinzara, we have, 
according to tins map, ten days journey, besides the sjmcc bc- 
twcmi Badoun and Ainricn, wMcb has Ixsen omitted. But, in 
the map by the native of Taunu, {PML Journal^ Vol.'I V. p. *76.) 
the distance is eleven days journey, including the space between 
Badoun and Amracu. These two authorities may tlrcrefbre be 
conridered as agreeing tolerably; and, if the days journeys on 
the Shimaduam. aud Krawadi arc of a similar length, the wes¬ 
tern side of this map may be eonsidered as about 101 geogra¬ 
phical miles in kngth; but the allowance taken for the day’s 
journey in the account of the map Ava by the native of 
Taunu, would reduce considerably this extent, and such, a re¬ 
duction can be more easily reconciled with circumstances thdn 
tlie greater allowattce. . ' . :. v 

In the seventh numb^ of this Journal, (Vol. IV. p. 83.) I hate 
mentioned, that some maps erroneously place Maenghaen close to 
the mouth of the Nerinzara. Such is the case in this map; and I 
have already mentioned another probable error respecting this 
place, in.Its being inatk seven days, in place of three days jouf- 
ney from Mredu. If the latter be the real. distance, Mredu 
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being five days journey from Amarapura, Mnenghaen will bo 
eight days journey from the same, which would not carry it 
near so far up the Khiajndinen as the mouth of the Nerinzara ; 

irn lact, it is Itod down by the native of Taunu more than 
two mid a half days journey lower, which I consider to be the 
actual case. 

The extent of this map, at its southern end, reaches from the 
junction of the Khisenduaun and Eraw^adi to Amarapura, sixty 
geographical miles, according to the survey copied by Mr Ar- 
rowsrnith. This is the breadth of^thc lower end of the Antar- 
beda or-space between die rivers, only it is rather in an oblique 
directimi. The real breadth^ from east to west between Ama¬ 
rapura and Badoun, is stated in this map to be two days jour¬ 
ney, probably m a very direct line, and free from impedim^ts, 
tills being one of the best cultivated portions of the empire. 
Allowing, therefore, that each day’s journey is actually ten 
Mranma Icague.s in road distance, the breadth of the tongue of 
land at its .south end cannot be above forty British miles. This, 
conjoined with the observations which occurred in treating of 
this territory, in my account of the native of Taunu’SRtoap, 
{PhU. Journal^ Vol. IV. p. 81.) induce me to believe, tliat the 
course of the Khitendusen should be placed nearer the Ei*a- 
wadi than has been done by Mr Dalrymple; and that the in¬ 
tervening territory is much narrower than he imagined. 

Farther north in#this map we have given the breadth of this 
territory between Kiounmmun and Kansch, passing tluough 
Mouzhzhobo. The rood distance betweem these two places is 
said to be twenty-six Mranma leagues, or abemt forty-three 
geograplik^ miles. The reader may coreqiare this with what 1 
have said concerning tins distance in my account of the map 
by the native of Taunu, whore k is estimated at only twenty- 
nine geografrfiical miles, but this I conceive too little. The 
ra^ now under consideration affords no grtjunds for calculating, 
the space intervening between the two rivers farther north. 


Lsny, 1-si November 18S1. 
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AfiT. XIX.— On tJie Comptonite ^ VemmiiSi the Bpewste^t^ 
of Scotland, the Stilbite and the Hculamlitck By H. 

Eacj. F. R, S. Land. M. G. S. &c. &c. Communieatetl 
Audior. 

In the Edinburgh Philosophical Journal, Vol. IV. p. iSl. Dr 
Brewster has described a new mineral, and given it the name of 
ComptmiUe. I have found the cr 3 ^stfds of • this substance d/dMive 
parallel to the [danes M and T, Plate V. Fig. 1. the cleavage 
planes meeting at an angle of 90®. Tliis circumstance, ccito- 
billed with the existence of the planes o, o', which meet at an 
angle of about 177° S5', shews that the primary form is a rect¬ 
angular prism, the terminal edges of which are, however, vtn*y 
nearly equal. On three crystals of ray own, I have found M Oh a 
measure 135® 30', 135® 30', and 135° 45';.and on the same crys¬ 
tals respectively, a on T measured 134“ 30', 134“ 45', 135“ 15'. 
If 135” 30^ and 134“ 30' be takiai as the true measurements, the 
edges of the base terminating the planes M and T, will be to 
each other respectively very neatly as 56 to 55. 

A mineral from Strontian, whidi has been called in France 
Prhh^'m Stilbite, and wavS at one time considered to be Apo- 
pbyllite, is certainly a distinct substance. 

I have therefore given it the name of Brewsterite, on account 
of the many important discoveries connAted with crystallo¬ 
graphy, resulted from the experimental resetirchcs^ 

of Or The primary form of the Brewsterite is a right 

fyrism, Figv*^. wliose ba^es are obUqit£~angled parallelograms, 
M 6n T measuring 93“ 40', as dedyced*from the inclination of 
a on a‘, c on d, and a on c. Fig. 3. I have not been able to; 
cleave the crystals with certainty in any other direction than pa¬ 
rallel to the plane P* Yet when an attempt is made to divide 
them perpendicularly to P, and parallc] to T, the new surfaces 
exhi|}it trac^ of cleavage planes. 

Tlie inclination of the edge h on the edge i being 93“ 40', it 
was n^ 0 <sary to adopt a prism oblique in one direction, as llie 
primary form ; and I have preferretl placing that prism in the 
po.sition I haVe just’described, from its agreement with Sulphate 
of Liu’ttf, Euclase, and some other substant*es belonging to that 
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class of primary forms, in the facility with which it cleaves pa¬ 
rallel to the tervimal plane, and in the constant brilliancy of the 
planes developed by this cleavage. Fig. 3. contains all the mo¬ 
difications I have observed on the crystals I have examined, the 
angles at w hich some of the planes incline to each other mea-- 
suring nearly as follow's: 


P on o, 

93° 30' 


119 SO 


114 30 


11,2 


9^ 

a — a\ 

m 

(1 - " 

172 

a' —. c\ : 

1 95 


Finding on several crystals the planes e, e', larger tlian any of 
the others, and on one crystal finding those planes alone, I have 
taken them to fix the ratios of two of the edges of the prism. 
Supposing them to result from a decrement by one row on the 
edge n o, the edges n p to n ni would be as 35 to 16. And if tli« 
planes f/, a' be supyM>sed to result from a decrement by four rows 
in height on the edge n w of the terminal plane, the ratio of 
np to no would l>e as 35 to 10. 

On examining the Abbe Haiiy’s varieties of Stilbite, I have 
found, that those which IVerner distinguished by the names of 
Jiadiuted and Folialeal Zeolite, are two distinct species; and I 
am ha})py in tlie o})|)ortunity vhich this discovery has afforded 
me, of associating the name of Mr Heuland more intimately 
with mineralogy, by calling one of the substances Heulandite, 

thl: readiness with which Mr Ileuland 
• has on all occasions opened ^lis cabinets to the researches of 
science, and his very liberal coTitribuiions of s|)ecimens, when¬ 
ever they have been resquired, f()r the })iirposesof either chemical 
or crystalk)graphieal ^examination *. The first of the two species 
of the Abbe flnuy’s SlilhUc^ from which he ap])ears to have de- 

* We eaniutt omit the present opportunity of adding our testimony to the libe¬ 
rality of Mr Heuland, and to his unceasing zeal for the progress of his^avourite 
science. 11 is fdrtunate for mineralogj', that the possessor of one of the nnest col¬ 
lections in Europe, should be a mo«t generous dispenser of its benefits for the par- 
^toses of scientific research—D- B. 
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and of thus recording 
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duccd Ills primary form, and for winch 1 slinll retain the same 
name, includes liis dodcatedn; and vpoinke varieties, and is the 
Kailiated Zeolite of Werner. » 

The secondary planes, however, which meet under the angles 
which he has given, do not occur on any of the ci’ystals I have 
seen. 


The cleavage he describes parallel to the plane d. Fig. 5. is 
easily effected ; hut there are also natural joints very apjiavent, 
{>arallel to the edges h h\ w hich induce me to consider tlie rr^iti 
rhombic prism^ 4. as the primary form. 

In 5. ihe measurement ol' F on c or/'is 120’ 00' 
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I'liese measurements have been taken by th<“ relictti\<'-gonio- 
meter on several small crystals, wdth t*>!eral)!y hiigin plane-, 
Supposing tliem correct, and that the planes c and /'result j'rom 
a decrement, by one row on the lernhnal eilgcs of the prism, the 
inclin.ation of M on M', Fijx- 4 is no.'irly 101'00', and the edge 
db is to the edge ob or be neari\ in the ratio nl'20 t-j 31. 

The second species ineluded inxler *S7/7A/7e l>\ tlu‘Abbe Plai'iy. 
and to which 1 have appropriated the naiiic of Ifodandifr^ is 
the Foliated Zeolite of Werner, and crystallises in tin* forrti ol 
a right prism^ ’iclioac bitscs air ohrujne anp^h d prirnllrlognims. 
Fig. 0. This 4,p('cies comprehends tli<‘ mumtorph 'iqvc and cmYO' 
diaidecimedc varieties, on the latter of which ligures the Ahhe 
Haiiy has placed four ])lajus, whieii do not ap]tc‘ar on any tS the 
crystals I have examined, and which ^n.ay be said lo be ineom- 
patihle with tlie primary form (»f the mini ra.l * 

The planes 1 allude to, arc four of i1k*sc* wliich he has 
marked with t/,—the huir which belong to the crysliil, I have 
marked with the same letter in Fig. 7. this being the form un¬ 
der wliich the mineral most frequently presents itself, ft is ra¬ 
ther remarkable, that llic Abbe should have omitted to give the 
measure of his plane T on the two adjacent planes or the 
measure; of r: o»i the two adjacent planes s ; for, although the 


That which has heen railed Reel Stilhite from DmnbarioP; is tlic Heulandite. 
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differences (ilo not exceed 2% oven those might have shewn that 
the primary form was not that which lie had Mi])posGd. It is 
however possible, that he might not liave measured these planes. 
To enable the reader to compare the Abbe Hauy’s figures with 
mine, I have added on three of the planCvS of Fig. 7. in small 
ictter.s, (scored under thus, 5 , T), the letters he has used to de¬ 
signate those planes. The measurements on the natural planes 
of this substance frequently disagree on large crystals; those 
on which I have most relied, have been taken on small crysta!,. 
uith the rcflcctivc-goniomctcr, anr) &rc a.s (ollows 

M, ji4() m 
T, 148 
M — «, 114 
T— tt', 110 
M—T, 180 
// — 7^ 130 40 

From these measurements may be detliiced the ratios of the 
edgc.s ( A, Cjg- of the primary form, which are nearly as tl 4 - 
numbers IGO, 101, 102. These ratio‘s suppose the planes a 
and to result from decrements by one row‘ on the edge and 
angle of the primal y form which they replace. 

The figures are drawn merely as diagram.s, to render the de¬ 
scriptions inteliigiblcj and with little regard to accuracy of 
form *. ^ 


Art. 'K.'K.—Ob.servalion^ on the Impregnation of Wood leith 
Sca-Waier, and on the Fo^s of the Polar Seas ■f*. Fy Wir.- 
LiAM SroRESRY, Esq. F. R. S. Fi. M. W. S. &c. 


I. Impregnation of U’ood mth Sea-Water. 


It has been iny piivilegc to make a number of experiments 
on the effect of enormous pressure on wockI sent to great depths 


■ Since I received the above jiaper from Mr Brooke, 1 have examined the Ha- 
diated Zeolite, and find it to differ i)y the most palpable o|>tical charabters from 
the Ftdiaicd Zeolite wliich I had examined in IHI7. .See Pkil. Tram. 1818, jx 830. 
—D. B, 

-t" Bead bcfoic the Woniei-ian Nalui.il lli'liiy yfXieiy, I7ib Nov. 
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in tlie bea, in augmenUng its specific gravity, by impregnation 
with sea-watcr. In these experiments, however, some of the water 
was observed to escape out of' the wood, on its being removed 
from pressure, by the expansion of the compressed air contained 
in its pores,—a circumstance that prevented me from ascertaining 
the highest degree of impregnation of which the w^ood was sus¬ 
ceptible. A mode of obviating this inconvenience occurred to 
me during my last voyage to the polar seas; and this mode also 
promised to sh(;w to what extent, and under what degrees of 
pressure, sea-water might bp forc;t>d through the pores of wixxl. 
N()t having any meUillic vessel suited for the purjX)se, I employ¬ 
ed a strong wine-bottle. I ground the inside of the neck (for the 
cork) perfcirtly circular, by mca^is of a cone of wood with sand 
^nd water, and reduced it to such a form that a piece of wooil, 
in the form of a frustum of a cone, fitted die neck through the 
extent of an inch in length, and formed a perfectly air-tight 
plug. This plug was of-very dry ash, and two indies in length. 
It had a square head, of somewhat greater diameter than the 
rest of the plug, so that the cone terminated by a kiiul of slioul- 
der, Uiucbing the extremity of the neck of the bottle, to prevent 
the pressure from thrusting it further in, and bursting the glass. 
The neck of the bottle bein^ now heated, the plug, first coated 
with sealing-wax, was introduced, and, the heat being sufficient 
to rendcM the wax fluid, it was w'orked down to the slioulder. 
The plug and the glass being thus intinjately united by a thin 
intermediate emit of sealing-wax, there could be no doubt that 
it was perfectly tight. ^ 

In this state, the bottle w as sent* to the depth of 125 fathoms, 
and, after remaining a quarter of jRi hour, was hauled up. 
About two ounces of water were found to have jienetrated the 
pores of the w^ood. The bottle unopeneil was then sunk a seijond 
time to the same depth, and a small additional quantity of wha¬ 
ler was found to have entered'within the bottle, at this second 


sinking. 

Now', by this process, I expected, that on pressure being ap¬ 
plied to one end only of tlic wood, instead of every part, as in 
my fonfier experiments, the flow of' water througli the pores 
would force all the air contained in the wiwd into the bottle, and 
not confine it by compression, as had before been the case; and 
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in this way I oxjiectcd that a much higher degree of impregna¬ 
tion would be obtained. 

Before examining the plug, I sank the bottle to the dcptli of 
2928 feet; but here the pressure unfortunately being too great 
for the strength of the glass, the bottle burst, and only the ring 
of the neck encompassing the plug cantc up. The result was 
as follows : 


Before immersion, the piece of wood weighed 
After the experiment. 

Quantity of water absorbed, - • 


207 grains, 
31S 


lOB 


Weight ill the air after imraciNion, 

Weight of the plug in fresh-waterj^(temp. 40“), 

Weight of an equal bulk of water. 


316 grains. 

21 i 

293J grains. 


Hence, sjiecinc gravity of the wood, after iinmcrsiori, 1.073. 

As I apprehended that the portion of the plug through which 
the water had made its way into the bottle, would lie more im¬ 
pregnated than the rest, from the expulsion of' the air into the 
l)ottle, T cut away the projecting sides and corners, and formed 
the central part into a cylinder. But the sjx!cific gravity of this 
was less than that of the whole, being only 1.032; and the ex¬ 
tremity that was in the l>ottlc was lightest of all. This effect I 
attributed to the want of expansion in this ])art, occasioned by 
the strength of the ring of the bottle by which it was comjwess- 
ed, thus preventing it*on the lower part from receiving its due 
§harc of moisture. On splitting the wockl, it found to be 
wet throughout its substance. 

I next attempted the filtration of water through the pores of 
a cylindrical piece of maliog.-jny 4^ inches in length. In this 
experiment, I employed a strong oblong vessel of copper, kindly 
furnished me by Captain Manby, (who, with his usual public 
spirit, accompanied me on the voyage, with a vietv of trying an 
apparatus for increasing the fatalities and diminisliing the dan¬ 
gers of capturing the whale). This vessel, with the mahogany 
screwed into the neck, was sent to the Iwttora, where the depth 
was 5040 feet, and allowed to remain an hour and a lij^lf. But 
the enormous pressure to M'hich it was subjected, being about 
fifty tons, (a Ion per stpiare inch), cnished the vessel, though 
every y)art was an arch, into an irregular flat form, and tore the 
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topper in four different places. Thus, the principal design of 
tiie cxjx?rinient being frustrated, I could only ascertain the quan¬ 
tity of impregnation. The weight of the mahogany, when dry, 
was 155 grains; the weight gained in the experiment 90 grains. 
Increase of bulk equal to 3 grains of water. 

II. Ow the Fogs to zJtkh the Polar Seas are s^dJject 

The great prevalence of foggy weather ip the polar seas, du¬ 
ring the summer months, is a fact which, though well known, 
has not, that I am aware of, Wen explained. In the present year 
(1821), from tlie 11th of July until the 21sl of August, we only 
iiad three days of clear wcatherf. During this interval, we na¬ 
vigated a sea cmliavrasscd with an accumulated quantity of ice; 
the whole of the ice that so remarkably disappeared in the years 
1817 and 1818 having been replaced, and a liody above 240 
miles in width, having colicctetl on the eastern coast of Green¬ 
land. As the fog to which tlie icy seas are subject, frequently 
rests on the surface of the water, and extends only perhaps to the 
height of 150 to 200 feet, the sky above Iteing often perfectly clear, 
it (x:currcd to me, that the cause of these low logs might be 
found, jx^lraps, in the temjxrature : that tlie cold, during such 
logs, might be greater at the surface than at considerable I'leva- 
tions, though the contrary is usually the case. Some observa¬ 
tions made on the 23d July, during a very thick fog, with a 
clear sky and sunshine above, seemed to confirm this 

opinion. 

The tcm]icrature about 11 a. m. at the mast-head, 100 feet 
above tlK3 level of the sea, was SS'"; otk the level of the deck, by 
the same lliermomctcr, 33|°; neat the water’s edge 84'’; and of 
the water at the surface 34°. Hence, it v'ould appear, that 
the fog is occasioned by the damp air, near the surface, be¬ 
coming cliiiled by contact withj or radiations from, the icc: for, 
at other seasons, 1 have almost invariably found the tcmjxjra- 
ture aloft two or three degrees lower than at the Mirfacc ; wliilc 
in fogs with u dear air above, it seems to be higher. 
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Art. XX'I.— Jccount of the Volcmio de Tool, in Lu^on^ me 

(^'the Philippine Islamls. Ily Dr A. Von Ciiamisso*. 

We had an opportunity to make only one excursion, of eight 
days, into the interior, to Tmil, and the volcano, of the same 
name, in the Laguna de Bonborig. The military escort accom- 
[)anying ns, which was a mark of Spanish pomp, was very 
troublesome, and increased tlic rxpences of a jtmrney where 
only a guide would have been requisite among the mild and 
hospital Tagalcse. The Island of Lu^on is every where high 
and mountainous; the highest summits do not seem, however, 
to exceed the woody region. Three vc^canoes rise from it: 
first, in the north, the Aringuay, in the territory of the Ygor- 
rotes, in the province of Ilocos, which, on the 4th of January 
1641, broke out at the same time with the volcano of lolo, and 
die SangiiiJ, in the south f)f Magindanao, on which occasion 
this island presented one of the most terrible scenes recorded in 
history -f*; the noise was heard on the continent of Cochin- 
(Miina. Secondly, the volcano de Taal, which particularW 
threatens the capital, from w^hich it is distant a day’s journey; 
and, lastly, the far-seen Mayon, near the Embocadera de San 
Bernardino, between Albay and Camarines. 

Gold, iron, and copper-mines, which are very rich, but ne¬ 
glected, shew tliat tl^re araotlicr mountains as well as volcanic 
<mes. On the wav we ^vent, we saw no other than voldanic tuff, 
consisting of ashes, pumice-stones, and dross ; and, in Manilla, 
Cavite, Taal, Balayan, &c., no other stone for building but 
this same tuff and calcareous reef-stone, procured from the sea. 
The granite, used in Manilla for building, is brought here as 
ballast, from the coast of China. 

As you g() from Ciivitc, southw'ard towards Taal, the land 
insensibly and gradually rises till you reach the eminences on 
the other side, wliich arc rugged and steep, and from which 
YOU may overlook, at your feet, the Laguna de Bonborig, and 

* From Kot;:cbue't« Voyage t>f Disamery,^ vol. iii. p. 52. ^ 

Tlio Journals of Manilla mention the dcotructixe earthfjuakes, in the yea: 
1 tiib ainl JC18- 
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the large smoking crater, wliich forms in it a dreary, naked 
island. ^ 

The. lake (the Laguna) is alx)ut six Gcrnian miles in circum¬ 
ference; it empties itself into the Chinese sea by an outlet, 
navigable now only for small lx>ats, though formerly it could carry 
larger vessels; it runs with great rapidity, and the length of its 
course is above a German mile. Since the devastation in 1754s 
Taal has been removed to its moutli. 

The water in the Laguna is brackish ; but it is, however, 
drinkable. In the middle it is rejwrted to be unfathomable. 
It is said to be full of sharks and caymans, of which, however, 
we saw none. 

As we were embarking from C,.he liUguna for the island, the 
Tagalesc exhorted us to look round us in this liauntixl place, 
but to keep silence, and not to irritate the spirit by any incau¬ 
tious, or inconsiderate word. 'J'he volcano, they said, showed 
symptoms of displeasure w^henever a Spaniard visited it, and 
was indifferent only to the natives. 

The island is nothing but a mass of ashes and scoriae, w hich 
has fallen in itself, and formed the wide irregular crater, which 
creates so much terror. It does not appear that Java has ever 
flowed out of it. From the hank, where a little gTass growls in 
scanty spots, and where some cattle are kept to pasture, you 
climb, on the east side, up a hare and steep ascent, and, in about a 
quarter of an hour, reach the edge, from ^which ycu look down 
into the abyss at^into the area t)f an extensive circus. A p(X)l 
of yellow, sulphureous water, occupies about two-thirds of the' 
Ixjttora. Its level seems to be the vsame as tliat of the Laguna. 
On the southern edge of this pwd are several hills of sulphur, 
which are slowly burning. Towafds the south and east of it, a 
narrower crater is beginning to form itself in the interior of the 
great crater. The arch which it makes surrounds, like the 
moraim of a glazier, tlie burning bills by which it is produced, 
and rests with both its ends on die pool. The pool boils, from 
time to time, at the foot of the burning hills. 

You can clearly distinguish, in the internal wall of the crater, 
the situation of the differently coloured scoriae of whirli it con¬ 
sists. Smoke ascends from some points of it. 
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Wt observed Irom tiie place whore we mode a drawinjr of 
the crater a place on the opposite side of it, where a fall into 
the interior seemed to afford a slope, from which it might be 
possible to descend to the bottom. It cost us much time and 
trouble to gain tliis jioint, as we found the sharp and pointed 
edge on which we walked, in many places impassible, and were 
fre(|uently obliged to descend cm the outside almost to the hank. 
Being under the wind of the fire, we were but slightly incom¬ 
moded by the sulphureous exhalations. 

The place just mentioned is that on which, during the last 
ei’U])tions, tlic water poured that was thrown up. We attempt¬ 
ed to descend into .several ck'fis, but were ultimately obliged to 
abandon oui- intention, after wjj^had rctu'hed alnnit two-thirds of 
the depth. We w^’re not provided in T.aal with the cords we 
rcKjuired, and by the assistance of wliich we raiglit probably 
have descended the perpendicular wall of several fathoms higli, 
w’hich first presented itself to us, without being able to reach 
the bottom, as the precipice became always steeper the farther 
w'e descended. We found, in this ucighbourhofKl, the ground 
covered with Plumose Alum. The time was tcx> short to f>er* 
mit us to visit other hills. The other craters are at the foot 
of the principal crater. 

The most terrible eruption of the Volcano de Taai was in 
tlie year 1754. Its desolating progress is circumstantially re¬ 
lated in the twelfth chapter of the thirteenth part of the history 
by Fr. Juan de la Conception. The mountein was tranquil 
'after the former eruptions, (the last took place in the year 
1716,) and sulphur was obtained from the ajipareiitly extin¬ 
guished crater. It begAn to smoke anew in the beginning of 
August; and, on the 7th, Hamcs were seen, and the earth 
trembled. The consternation increased from the 3d of Novem¬ 
ber to the 12th of December; ashes, sand, mud, fire, and wa¬ 
ter were thrown up. Darkness, hurricanes, thunder and lighi- 
ning, subterraneous roarings, and long-protracted, violent, and 
repeated earthquakes, alternated in frightful succession, '^raai, 

*" This drawing of ihc Crater will be found in the Vo^a^c w'hich 

M. Choris (the draughtsnrian to the expedition) is about to puldish at Paris, under 
the jmronage of Count Romanzoff. This beautiful and faithful gallery of our 
ioy.ige will greatly illuMratc our <ihscrvatu>ns and remaiks. vol. ii^. p. W?. 
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lyin/f at that time on the banks of the I^aguna, and several 
villages, were totally" ruined and overthrown. The mouth of 
llie volcano was too confined for such eruptions; it widened 
considerably, and a second ojxjned, wliich likewise threw up 
fire and mud. Nay, even more, the fire broke out in several 
places in the Laguna, at a considerable depth below the surface 
of the water, which boiled up. The earth o})encd in many 
places, and a deep gulf yawned particularly wide, exttniding 
far in the direction to Calanbong. The mountain continued to 
smoke a long time- TEhere^havc siuce been eruptions, though 
with decreasing violence. - '. 


_ i _ 

V 

Art*. XXII.— Ofi the Ancient IJutorij of Le^nminoics Fruits. 

By Professor Likk. (Continued from Vol. V- p. 3G9.) 

On Plants used as Fodder. 

Ry Plants used as Fodder, we mean tho.se plants which are 
cut for feeding cattle, before the seed is rijw. Their cultivation 
Ix'longs U) the recent arts of agriculture, and came lung after 
the cultivation of the species of grain, and of the ieguminous 
fruits. 

It was during tlie preceding century that attempts were first 
made to cultivate the species of Grasses in prepaied meadows. 
At first attempt# were made only with some grasses, by degrees 
others were tried, and the love of gain which came into jilay 
during this trade in seeds, recommended so many species for culti- 
vatum, that contempt of the whole was itepeatedly excited. Avena 
daiior, LeAhem 'pcrcmies Holcus Vinatus, Poa aqimtica^ PJdeum. 
pr aicusc, Ahpccurus pratensis, Avma Jlavescens, Brmnus gi- 
gantcus, Elymus sibiricus, Agrosiis alba., have been cultivated 
with more or less advantage. 

The culture of Trijhlivm pratense was quite unknown to the 
ancients; tliey do not even once mention tJiis plant in its wild 
state, unkss it be concealed under the name Lotus, as the com¬ 
mon ]KX)ple at present ciili all plants with triple leaves Clover. 
But till botanical writers of the middle ages mention clover as 
a ]>lant used for fodder, and it must have been early cultivated. 
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It grows wild only on cold soils, and never wlicrc the Ahe 
blossoms in the hedges; its culture must therefore have been 
found out by the iu>rthem nations. As little do we find any 
traces among the ancients that another species of clover, Hedy- 
sarvvi coranurium, which is now a common article of fodder in 
Italy, or the Hedysarum Onobrychis, were cultivated. 

Among the plants used as fodder by the ancients, is rankctl the 
i ytisus, and on no plant of antiquity has so much been written as 
this. In 1731, there appeared st London “ A Dissertation on 
the C’ytisusof the Ancients,’^ by Stephen Switzer, with which 1 am 
jiot accjuaintcd. Afterwards it was noticed by Miller in his Garde¬ 
ners’ Dictionary, by Voss on the Georgies of Virgil, by Schneider 
on Columella, and by Sprengelilln the treatise “ De Antiquitatibus 
llotauicis.” Voss .and Sprongel, like the more ancient botanists, 
consider tbe Cytisns as Mcdicago arborea ; Schneider as a Cy- 
fisus of the moderns; and Miller, contrary to all testimonies, as 
no shrub at all. This contrariety deserves to be more particu¬ 
larly examined in anotlier respect. 

Aristotle says (Hist. Anim. J. in. c. 18. 8.), the Cytisns ever 

<*ases the milk of cows, and only hurts them when it is in blossunP. 
Perhaps this })assage gave the first opportunity of recommend¬ 
ing the Cytisns as fodder. Theophrastus only mentions the 
Cytisus in passing, (Hist. PI. 1. i. c. 6.) ; he ascribes to it a very 
hard wood, even in tlie inner parts of the stem,—a circumstance 
which suits v'cry well vtUi Mcdica^'O arboiru; but he .says nothing 
fit all as to its cultivation for fodder. In the time of the schexJ 
* oi’ Alexandria, there apjK'ared the work of Aristarchus on the 
Cytisns, tf) whom Democritus and others succeeded. Cynthos, 
tme of the (’yclades, wai celebrated for its excellent cheese : the 
n/tlsus grew there in great* abundance; the excellence of the 
eliec.sc was ascribed to this, and along with the praises of the 
cytisns, its cultivation as a fcxldcr plant was recommended. It 
is probable that this cytisns was the Medicago arhoren. Ue- 
5 ;ide.s Theophrastus, its hard wockI is mentioned by Pliny, (1. xvi. 
e. 38. 40.) ; and Cytisns laburnum, alpinus, the woo<l (jf which 
i.s not le.ss Jiard, have biftcr leaves, which no animal x-ats. But 
the cultivation of tlic cytisns .seems to have been very limited and 
traiibicut. Pliny say' (I- 13. c, 21.), Invcnitm hie frulex hi 
Cytbno hisnla, iadc (lunslains in ow'.vi ('ydadcs, vtox in urbes 
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Grrecas viagno casvi^^ro'venPn ; propter quod ma.iimv m'troy rn- 
, rmn esse in Italia. Diost’orides dcscrilK‘s (J. iv. c. 113.) the 
n/tisU’S as a whitish shrub, like the Rkarn7infi., with branches an 
eJJ Jong, with leaves like those of Fa’nwi Gmcum., or hZroi 
ft/APkfly, only smaller, and having a larg<'r initldle row; which 
leaves being rubbed, give out a smell like Brassica Et nca., and 
taste like green chick-pease. This suits Alediragr) arhotru e.\- 
ti'emely well. He adds, some plant it /'or tlie sake of })ce*s. 
There is thus not a word about its ciiltivation as fodder, whuh 
on other (xxasions Dk)scoridj‘s did not use to oA'crJook : he ex'en 
separates it entirely from such plants, and trent'v of it in nnolher 
place, among the shrubs. Varro only mentions the rptisu.s inci¬ 
dentally among the ibdder plant^s(l. i, o. ^ ;3.j !. ii <•. 1 {;j p(} 
1. ii. c. 2. § 28.), and always ahmg with uted'n-d. He also says, 
that two Spaniards, brothers, had ]*]anted it lor the sake of 
bees (I. hi. c. 16. § 14.), and by tiuil means hetanie riih. Hut 
Columella distinguishc.s, in regard to l>ees, between the Cf/t/,st/,s‘ 
Sloe sjumfts and Cytisus saihn (i. ix. c. 4.); and especially in 
Spain, but also in Italy, there are so many sjieeies of Cyttsns 
and Sparthem.^ whicl) ad’ord the materials of honey to i!ic bees, 
that they iniglit easily be used mstead of die true n//'ooi,\ Co¬ 
lumella speaks circumstantially oi’ lia- cultivation o\‘ eyf/f./ ,v. but 
not where he is speaking of plants for fodder, Viut \if mirseru>s, 
and says, (1. v. c. 11.), .At jo-iii.ujoaiu J1 non Idn 't fu'moiu.s., dc 
lytho dircre tompesiivtan i,st. 'riien folloiR's an entire chapttT 
on the culture of#cy/i5//.v, whicl] seein.s, however, to have been 
l)OiTowcd from the Greek of Anilromtwhtis, This is probable 
from comparing it with the notices in Pliny, who follows Aiis- 
tomachus in his own account, but, as iteuai, often after a hasty 
and incorrect perusal. The Geo|K>nica mention.s the nfUsus on¬ 
ly incidentally, and nrrt as fodder (1. x. c. 3. § 8., I. xiv. c. 16. § 8,, 
i. XV. c. 2. § 6.) ; only (I. hi. c, 1. § 8.) it is said the ('ytimoi 
should be cut green in January ; wdiich direction is taken 
tS rZv KumAttfv, and from some Roman writer.^, who 

doubtless had their information from Aristomachus, since the 
time of thayear which is mentioned agrees better witli the cli¬ 
mate of Egypt than of Rome. We also find (1. xvii. c. 8. § 1.) 
the account of Diflymus, that milch cow^s .should !)e fed with 
Cythioi or Medica, but that it should Ik* thrown to them but 
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ucfrtsionallj, Tlu're is, thereton*, no prool', I hat among tlie an¬ 
cients the was much cultiviiled as fodder ; and the pro- 

))<»sal of Aristoniachus seems to have met with die same fate, 
vvhicth has attended st) many pro]K>sals of our modern learned 
economists. Althouoh the learnt'd poet at the court of the Pto- 
li'inies, and liis imitator \'irgl], fr(‘i[uentl_y speak in their poems 
of the eylisus. it (kM.\s not follow that tlie plant v^as generally 
cultivated. 

A very ancient fnlder is tlie Tlcrha medica. Tlieophrastu.s 
mentions it, and says tnannre injures it, (Hist PI. 1. viii, c. 7. 

7. etl. Selin.) I)iost,onde^ (I, n. e, 177.) describes it as the 
■»^*(2)eAA«v (P.somlrn hifu ■\‘iui/-u), Imt witlt small leaves, seecks rev 
semhlmg those of Jentiis, amV'tv^asU‘d pods. Tlie latter mark, 
whieh is an essenti il one, is wuntnig in onr editions, but there is 
a hiatus , and in the Arabian translations the words are found. 
Ife adds, that tln^ plant cuUivatcd for iodder. This exactly 
suits the Mrdicag-o .sdtiva. die l.iiet'rn. AVhat C'ohnnella says 
(I. il c*. ll.i of its eu'Mi!* , and of U' lasting fc>r ten years, likcv 
u'isi* agrees with tins, (if tlu'name, Pliu) says, (1. xvili. c. 16.): 
Ah ({lea i'j'ionui etlatn ei a Aleciis advecta per hella Pc^- 

sarum ifu/c Daiiu^s lutulii. Jdn. hieeni is not a native of lui- 
lope, for it oui\ g'roW', wiki wiu'ie it is now culticated, or for- 
merl\ had heen. It also is easiU fm/en in cold clnnales. 

()1 the \ c‘tch, the 'J'rtg-ofn l/a Fnnnim GruTiem and the Ervi~ 
liu^, 1 have already-spoken. IMiny h.s e\]*lained what the an¬ 
cients called f///and {H tjuium, (1. .wiii.16.) 'idle for¬ 
mer consists td beer or barlev sowetl along w ith vetclu‘s ; the latter 
of a mixture of (leans, vetches, Ervilla and Jvena Graca, cut 
mm caelit .semen. WlnA this ^rma Grava is, we cannot exact¬ 
ly determine. According t8 Varro, this mixture has tJie oe//~ 
mum from moist, because it grows rajiidly. lint in Piniy"'s 

lime, oeywum vuis altogetlicr unknown. An improved lujs- 
bandry had done away with the imx'ed fodder. 


Grains and Culinary Flanfs. 

Most of the specie's of grain whicii we grow in Pui’opc* are 
from foreign coiniLrli'.s. and are not natives ol li.iirop^. On the 
othcT hand, most of tlic' garden plants and grc*cns are natives of 
Europe', and have' lavn traiisplanU'd to other parts ol the* world. 


Viciii crvillii, Enuin LTvili.i, /.inn. 



M. Link cw* the AiKient IVinlory of 

The west has thus in some measure repaid to tlie east what it 
received from it, a,nd it has thus obtained a share in the jwomo- 
ticHi of hummi happiness. Only some kitchen plants, those of 
the cucumber kind, come from warmer regions; and the leek 
species have an unknown native country. 

The Cabbage {Brassira olcracca) was very early known. 
Pythagoras wrote respecting its healing powers, as Pliny in¬ 
forms us, (1. XX. c. 9.) ; and although this piece of information, 
like many others attributed to Pythagoras, may lie without 
foundaliilHi, it yet shews thi^t the use of the cabbage was consi¬ 
dered as very ancient. In the Homeric writings, perhaps from 
accident, there is no mention of the cabbage. But, at a latci 
lieriod, it is frequently mention^ by Aristophanes. The 
Greeks named the cabbage ^a<pxro(: afterwards the name of the 
curled variety, was given to tlic whole s]x.‘cies. 'Fhe 

Scholiast on the Plutus of Ari.slojihancs say.s distinctly, (ed. 
Brunk. p. 544.), that which the ancients called Qelipavs', nmr 
called ; and Athenaeus ex]ilams by K^d/xjSy,, (Deif)- 

uosoph. 1. ix. c, 9 ) There is, therefore, no reason for cx}>hiin- 
ing by radish w'ith Theophrastus, as Sclmoitler has just¬ 

ly remarked. Altlurngh the ancients have not exactly dcscrilietl 
the cabbage, yet their accounts of its varieties, the manner of cul¬ 
tivating it, and even ftie name {(•auUs), arc sufficiently distinctive 
of this plant. Theophrastus, (’ato, Pliny, and Athcna?us, s}K?ak 
of the varieties of cabbage in such a inauncr, tliat we are able 
to recognise several of the varieties which are still known. The 
curled cabbage is called because it is curled like the 

cdrled parsley ; and this first had the name The white 

cabbage was also known to tlie micicnti^ as is evident from the 
description of the head (caput) in*Pliny. But I find no traces 
of cauliflow'er, because the njma, which is understood to denote 
it, is a species of sprat, and Prosper Alpinus speaks of cauli¬ 
flower in Egypt as a new discovery. The ancients blanched 
die flower-stalks, by binding the leaves together, and then they 
ate them. They also speak of a cabbage on the sea-shores, 
which has« round leaves, and is of a sharp taste; probably they 
mean the' wild cabliagc, not Br. arctica, which is shrubby. 
Cabbage grows wild on the sca-coasts of !^igland in several 
places, and Sibthorp found it on the ctvasts of Greece. It is sin- 
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jTukr that it grows wiltji only in such different regions; and it 
is very probable, that it formerly grow wild on other boasts of 
Europe, but was gradually extirpated by the cattle. The cul¬ 
ture of sea-cabbage {Crambe maritinia), a plant which grow$ 
wild on many of tlic coasts of Northern Europe, is entirely "new, 
and has not yet become general in England. In China a pecu¬ 
liar s|)ecies of cabbage is cultivate^, called by HaiTow lirassica 
orientaiiSf which, however, ought not to be confounded with 
Brassica oricntalis, Lin. 

Theophrastus places three garden-plants together, (Hist. Tl. 

1. i. c. 14. § 2. cd. Schiieid.), /Sx/rdt', To the 

second he ascribes a straight descending root, from which all tlic 
other rtM)ts come, (L. ii. c. 2.)J According to Dioscorides, (1. ii. 
c. 145.), some call it : the blade is eaten dressed, it 

is blancbed. Avlslo])hanus mentions it. The Romans trans¬ 
lated by JtrijiLw, (Plin. Hist. Nat. i. xx. c. 30.); but 

they afhml few means of enabling us to ascertain it more correct¬ 
ly. In general, tlulr jitripir.r is considered as an Atrlpliw hot'- 
tensis, and there is nothing against tin? idea, but nothing that 
confirms it. Atriplc.r horirmis was found by the elder Gm^iii 
growing wild in Southern Siberia. The fixirov is generally men¬ 
tioned to have Ixen the Amaranthus blrtum. The notices of the 
ancients, of Pliny, Dioscorides, and GalerT, are so short, and so 
little descriptive, that the opinion aliovc stated rc.sts merely on 
tradition. J^’ormerly, this pLant was more generally eaten than 
at prcstMit. In Portugal, the greatest numbenof different spi?- 
cies of amaranths (not Am. Mitum) were eaten under the name 
of Bndos, w'hich, from the usual practice of this language of 
clianging /, after a cHiuslinant iu the beginning of a word, into r, 
as also by the frequent chaifge of i into c, and of t into d, has 
doubtless arisen fnnn Blltum. A. mangosianus and gangeticu,s 
are the most common plants in Northern India. Probably the 
ancients did not even cat A. blitum, but A. alinis, and perhaps 
some other species, which are more tender than A. blittim, and 
are more common in tlie south of Europe. 

Regarding Spinage {Spindcia ohraced), Beckma^ (llbt. of 
Inventions, iv. 116.) has instituted some such investigation as 
might be expect^ from this industrious scholar. He has shewn 
tliat no trace of this plant is found among the ancients, but that, 
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■S'Jacoording to Du Fresne’a Olo6i&r^, Spinage is uieutio^ed 
in the middle ages. I add to this, that amoi^ the AtabtaHs 
Spinage was well known, although they did not reckon it worth 
their while to describe it, as appears from Ebn Baitar. Yet the 
nam^ SpinacMm seems to be the original, for the Arabian name 
has not the appearance of ah original Arabic word. The Span¬ 
ish word Kraut, which is qpoted by some authors, is doubtless 
&4:!orruption of the Arabic word, which is written Hospanach 
and Hispmmch. The native country of spinage is unknown. 
But Marshal of Biberstcin /ound a nearly related s}x*cies, Sp. 
tetranxlra, growing wild in eastern Armenia, which is also eaten 
by the natives; and he thinks our Sp. oleracea is iruTely a va¬ 
riety of it ^ a very likely supposmon. 

A garden-vegetable, well known to ihfe ancients, was the Leu- 
path/um, and there is no doubt that it is the RumeO' patientia. 
Dioscorides describes several spev\ef> Lapathum, (1. ii. c. 140. 
141.), but it is difficult to deduce any thing from his descrip¬ 
tions. Some expressions of Theophrastus (1, vii. c. 2. s. 7.) 
are characteristic ; th(3se wliich relate to the size and strength of 
tbe^Toot, as we see in Rumex patientia. Tlie plant grows wild 
on the elevated meadows of middle and southern Euro];)e. 
Thus says Horace, Hcrha lapathi prata am antis. Pliny asserts 
that the wild Lapaifum is better than the cultivated, and al¬ 
ways contains more acid. Formerly Rmnex patientia was much 
eaten as greens in Germany, and to thi# ilay it is occasion¬ 
ally cultivated as*gi’eens, under the name of English Spinage. 
The name Patientia i.s derived from the French y^'ord patience, 
because it is eaten at a time of the year when there are few 
greens, and people arc forced to make hse of this. Under the 
species ol‘ Lapathum, Diosa)rides ISlso mentions tlie or 

Our Son-el {Rmnex acetosa) cannot be this plant, for 
it is described as being very low; probably it is tlie Rumex 
scutatus, the Garden-sorrel, a plant which is very common, in 
the whole of southern or central Europe. ^ 

or Lactuca, if we jiulge by the name, which 

remaihs um hfLnged in aJl the mtxlem tongues, is.ottr Laxktcor 
sativa. The plant was too wdl known to he particularly de- 
scrilied. What the ancients say of the effects of LaeUwa, does 
not oppise the idea, that our Laetuea was the same with the 
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laciuca of the ancients. Even the milky juice, whence the 
name Lactuca^ points out this identity, liut some related plants 
seem also to have received this name. The Laciuca with 
thistle-leaves, mentiunet.1 by Theophrastus (II. PI. 1. vii. c. 4. 
. is probably a curled variety; but the broad-stalked, from 

'' lybe steins of which garden^ates were mode} was, although a 
Uaonstrous production {(tfoslfi yet a related species. 

Under the name are at present two spe¬ 

cies included. Wherai)xa«£yi|jMf|i^ wild, is quite unknown. 
The wild Laciuca of ^Dioscorid. 1. xxvi. c. Cl.) is 

Laciuca virosa. The LcUiuoa was known in ve^y early times. 
The ancients seem to have eaten a great many plants of the 
natural order Scmiffosriilosa’j^'wWich Theophrastus reckons up 
under the names apdicyi, ivo^veexu, vTro^oi^if, and 

which were called from the similarity of their leaves. 

Uioscorides cites (1. iv. c. 97.), which is translated 

Scncfio, and the description of which agrees pretty w^eli with 
Sencrio vulgaris, or some related species. Put this plant is not 
eatable. Dioscoridialso does not sjieak of its use as greens^ 
and does not cite this plant along with the other plants used as 
greens. Galen sa;ys nothing whatever respecting it. Probafely 
the word had rccei\ed a different meaning in later times, 'rsro- 
is compared by Theophrasttis with (Hist. PI. 1, vii. 

c. 11. s. 4); but it is said to be smoother, softer to the eye 
TV ;ind swcctcr. The comparison between it 

and sliews, that the plants which tiavc been taken 

for it, JT^oscriSi Hi ilypnoiSy llypochacris.^ Linn, do not belong 
to it. is mentioned in this passage alone. ’Atpettem is de¬ 

scribed (c. 11. s. 4.) as flot eatable. The word is uschI among 
the names of garden-greens* and among the Cichoraocoi by 
Theophrastus only, and by Pliny, who translates these passages. 
Bauhiii does not comprehend why Tlieophrastus quotes this 
plknt among the garden-greens, and yet afterwards says it is 
not eatable. If we insert the which has ocaa.sioncd so niueh 
perplexity to Schneider, the passage (1. vii. c. 4. s. 1.) then inti¬ 
mates that these plants w'cre also named Ae*;u«iw6, sinij^ly on ac¬ 
count of their resemblance to Cichorium. It is quite in vmn to’ 
endeavour to ascertain these plants, especially as later writers 
do not mention many of them. To me they seem partly to de- 
*VOT., VI. NO. 11. JANUARY 1832. t 




iVe grows wild 
ijTrom thence; but 
Species. Succory 
^hole of Europe. 

I the earliest times 


'Iso ^ Mr Link on ifie Ancient History 

note only varieties of Succory or Endive, which itself may be 
only a variety of Succory. (Theophrast. Hist. PI. 1. vii. 

c. 11. s. 3.), which is also called (IHoscor. 1. ii. c. 160.), 
and die Latins Intybus (Galen, de Aliment. Facultat. 1. i.), 

. is so described by the jUKsents, that the description suits 
, jdetely our SuccolFyloy1^ritBfee..-.^J ^^ ^ jg ij^ Theophr^*^^^^^'’’ 

1. yii. c. 8, s. 3.) 
the East Indies, 
it is much to be donbt^-^ 
is well known as a wiki 

There was a plant very comiii^ihi^:^! 
cultivated by the Greeks and Romans, the use of which has 
been quite lost since the middl^^ages: it is the J/ofoa of the 
Romans, of the Greeks. That the ancients, by the word 

fucXiix,ni which word is used by Hesiod, or meant one of 

the Malvarc/r, is evident, from the excellent description of the 
fruit of Phanias in Athenaeus (1. ii. c. 52.), to which the Malva 
is well known to liave been related. Ilut what plants of this 
genus w't're eaten, is not easily determined. The ancients dis¬ 
tinguished between the w'ild Malva and the cultivated, (Dioscor. 

1. ii. c. 144.); and Theophrastus says, respecting the latter, that 
it is almost shrubby, (Hist. PI. 1. i. c. 5.) Hence Sprengel also 
considers this plant to have been Lavatcra arltorm^ and Sil>- 
thoqi considers it as Alcoa rosea, which commonly grows wild 
in Greece. Rut the leaves of these plants; are very hard. Pro¬ 
bably another large, but tender, .species of the Malva is desig¬ 
nated by this name, perhaps Malva crispa, a plant which j.s 
suspected to be a native of the East, having lender leaves, and 
a stem which is often very high. It does not AjIIow from the 
writings of the ancients, that the "^Maiva grows wild in Greece, 
because what they call wild and -cultivated plants, are often 
diflerent species, as we have, seen above respecting Lachica. 
But the ancients had also another smaller species (Plin. 1. Xx. 
c. 21. Afric. 1. fli. c. 8.), which is probably M. rotundifblia. 
They made this plant savoury with wome additions to it. 

The ^eet {Beta rubra, and Cida) was well known to the 
ancients, and respecting its designation there is no doubt. The 
Homans named it Beta, the Greeks nlnXntv, VtvrXif, or riirXiw. 
Theojphrastus distinguishes two species (Hist. PI. 1. vii. c. 4. § 4.), 
the black, which we called the red, and the white. Instead^of 
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these, the Romans distinguished between winter and summer 
beet, (Plin. 1. xix. c. 8.) Athenaeus has four species of beet 
(1. ix- C. 11-), (rvatcrnvf KttvJ^uTOVj Xivkov^ The tWO latter 

iiave been determined, the other two remain still doubtful. 
KecvXtHroM was probably the same large variety, of which Theo¬ 
phrastus speaks as an woody plant, (Hist. PL 1. i. c. 2. s. 3; 
Schn.) Linnaeus has placed the native country of the white 
lx*et in Portugal, on the banks of the Tagus; and the na¬ 
tive country of the red variety in the south of Europe generally. 
The former locality is not altogether incorrect: there grows in 
that country an intermediate species between the red and white 
beet, which, however, may well be reckoned the original spccnes, 
and which probably grows irt several places in the south of 
Europe. 

is not described by Theophrastus, Dloscoridcs, and 
Galen; it is only named as a garden-vegetable. The word has 
been translated 'portaim a., perhaps merely because Hioscorides 
says t)f the wild Andraclme, it has thicker leaves. According 
to the properties that have been ascribed to it, it has a tough 
mucilage. The {)lant has not been ascertained. A shrub^dso 
bears the same name. 

ZT^vpf'i/'ei; belongs to the garden-greens. According to Theo¬ 
phrastus, it is eaten raw; uhilst, on the other hand, Malva and 
others are dressed, (Hist. I’l. 1. vii. c. 7. § 2.) The passages, 
which have been interpreted of an edible fruit, have been cor¬ 
rected by Schneider, (1. vii. c. 15. § S.) The fruit resembles a 
grape, says Theophrastus. We must distinguish it from other 
plants of similar names, (1. ix. c, 12. § 5.) Dioscoridcs describes 
the plant as a small shruk, with blackish leaves, a round, at first 
green, afterwards red or bluck, fruit. Galen considers this 
plant to be very astringent: it is seldom eaten. !Many editors 
consider this plant to be a physalh; but the author was not 
speaking of edible fruits. Neither can I venture to determine 
this plant. Solanum nigrum, which has been suspected of being 
it, is not eaten raw. 

The Netth, uxMXvpn, according to Galon, was eaten gs greens, 
as happens at^this day in many countries, where it is dressed in* 
Spring, mixed with other herbs. 

(To he concluded in next Number.) 

• I 2 • 
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Akt. XXIII .—Oil the Arseniates Copper. By 11. J. Brooke, 

, Esq. F. R. S. Loncl. M. G S. S:c. &c*. Communicatet^ by the 

Aiiihor. 

J^HE following connnunicatloii is occasioned by a recent exa¬ 
mination olhlie crystalline forms of the Arseniates of Copper. Tliis 
examination has led me to difler fj’om th(' Count de Bournon,*ii 
regard to the primary ibrnis of the several varieties of that sub¬ 
stance, and has induced me to adopt such others as appear more 
comj)aiib]e with the secondary forms under wliicli tho.se vjirie- 
ties usually prcvSent themselves. 

The Count has divided the arseniates of copper into five spe- 

cies. 

1. An obtuse ocUihedron, with a rcct.mgular base. 

2. A hexagonal jirisni, 

• 3. A light rhombic pri.sm of Dt" and 86®. 

4. A right prism, whose bases arc equilateral tiianglcs. 

5. Fibrous. 

The First species may possibly be an octahetlron, with a rect¬ 
angular base. I’licre are, however, striae or two planes of each 
pyramid of some of the crystals, as in Plate VI. Fig. 1which .seem 
to indicate an oblique rhombic prism as the jninuiry form ; in 
which case, the octaliedron may be conceived to be jwoduccti by a 
truncation of two of the solid angles of the prism, as in Fig. 2. 
I have not been able to cleave the crystals in any other direction 
than parallel to one plane of the pyramid; nor liave I seen any 
variety of form'^among those I have examined, from which the 
primary form might, with greater probability, be inferred. The 
natural jdanes of the crystals do not aflbrd sufficiently good re¬ 
flections to give tlicir inclination with'’accuracy. They may be 
said, however, to measure, over the edges of the base, about 73’ 
3(y, and 61“ 30', which w^ould give the ratios of the axis of the 
octahedron, and the edges of the rectangular base, nearly as 3, 
4, and 5. 

The primary form of the Second species appears to be an acute 
rhomboid of nearly 68° 53', by measurement; but, by inference, 
from C £n P, Fig. 4., measuring 107° 30% its angle woidd be 
68° 38'. The form under which the crystals occur, is that mo¬ 
dification in which the summits of the rhomboid are very deeply 
truncated, as shewn by the dolled lines in Fig. 3., and Fig. 4. 
There are cleavages parallel to the primary planes P, P' P"; 
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but the crystals are most fissile in a direction perpendicular to 
the axis of the rhomboid ; that is, parallel to the terminal planes 
of the hexagonal crystals. 

The replacement of the lateral edges of the primary rhomboid, 
as in Fig. 5., produces the planes of die supposed hexagonal 
prism. 

Several other modifications pf the primary rhomboid occur. 
One of which produces the ^|^|^^r)iomboid, shewn in Fig. 5., 
u on h measuring about planes arc brilliant, and 

the edges distinct; so that doubt the existence of the 

form. Yct the decrement which would produce it, is so extra¬ 
ordinary, being se\eral hundred molecules in height and breadth, 
that I suppose it may be produced by some other law tlian 
that which commonly operates upon those primary forms. 

The primary form of the Third specks, is a right rhom- 
Imc? prism^ Fig. 6., of alioiit 111" 45', M on M', and 68° 15', 
the crystals being ustially attached tt) the matrix by one of the 
obtuse edges of the prism. The dotted lines in Fig. 6., shew 
the ])osition of die most common form of the natural crys¬ 
tals, Fig. 7. ; liy which it appears, that the diedrai termina¬ 
tion of those crystals consists of two of the primary planes. 
There is a sufficiently distinct cleavage parallel to the planes 
M M' and P; but the cleavage planes arc very dull. Count 
Bournon has taken a and 5, Fig. 7., as the primary lateral planes 
of his rhombic prism; but, as I have not succeeded in cleaving 
the crystal parallel to those planes, or perpendicular to the axis 
of the prism, as constituted by those planes, I prefer taking the 
form I have given as the primary one. If die planes a and Z», 
which incline at an angle of^about 93°, arc tlic result of a decre¬ 
ment by one rov^ on the acute angles of the tcmiinal planes, the 
lieight of the prism, Fig. 6. ivould be to its terminal edge as 15 
to 19, very nearly. 

The primary form of tlic Fourth specks, is an oblique rhombic 
prism of 56” and 124° nearly,—oblique from the acute angle of 
the prism, and attached to the matrix, sometimes by tlie base, 
and sometimes liy tlie obtuse lateral edges of the prism. The 
only cleavage I liavo observ('d, is parallel to llie terminal planes 
of the prism, in wliich direction the lamimr separate with great 
readiness. Fig. 8. shews liie piimary form, in which tli^E dotted 
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lines mark the modification Fig. 9- This appears something 
like a trit’dral prism, Avhere only one summit is seen; but, in 
those crystals where both summits are visible, the triangular ter¬ 
minations are reversed with respect to each other, as they appear 
in the figure. Fig. 10. contains some modifications which oc¬ 
cur in most of the crystals I have seen, and shews, by dotted 
lines, the direction in which the crystals are sometimes elongated, 
when attached to the mat ' 


M on M', 
M on P, 
P on n, 

P on </, 



If the prism a, be the result of {^decrement, by one row on the 
acute angle of tlic terminal plane adjacent to the acute solid an¬ 
gle of the prism, the lateral edge will be to the terminal edge as 
5 to 2; and the small plane would result from a ^t^petnent, by 
two rows in height, and throe in breadth, on the other acute angle 
of the summit. 

The Fifth specks of Count Boumon belongs, I believe, to the 
Third, which I have observed to pass into the fibrous variety, 
through a series of prisms successively diminishing in size. 

There being a difference in the results of the analysis of these' 
substances, as given by Klaproth, Vauquelin, and Chenevix, I 
have been induced to examine tliem again, and I am inclined to 
believe, that their composition may be statdd as follows, in atoms 
or proportions: 


Obtuse octahedron, 
Acute rhomhoid. 

Right rhombic prism, 
Oblique rhombic prism. 


1 Oxide of copper, 1 Arsenic acid, 5 Water. 



There is some uncertainty in the results obtained, by dissolving 
the mineral in dilute nitric acid, and apparently saturating the 
solution with carbonate of potash, which has probably occasioned 
tlie results of the published analyses to vary from each other: 
For, if the carbonate of potash be added, until a'precipitate of 
carbonate of copper begins to appear, which is not rc-dissolved, 
and tlie arsenic acid be then precipitated by nn excess of nitrate 
of lead, a portion of arsenic ac:icl sometimes remains in the solu- 
tion; and when the excess of lead jias been precipitated by sul. 
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phate of potash, and carbonate of copper been thrown down by 
carbonate of potash, the carbonate of copper has sometimes con¬ 
tained a sensible portion of arsenic acid. 

I have observed, that arsenic acid, when dissolved in distilled 
>vater, does not decompose carbonate of potash. 

London, ) 

November 1. 1821. 1 


Art. XXIV .—Remarks on the Jnsensibiltt^ of the Kyc to cer¬ 
tain Colours. By John Butter, M. D., F. L. S., M. W. S. 
&c. &rc. ; Re.sident Physician at Plymouth. In a Letter to 
Dr BrcAvslfcr. •'' 

My Dear Sir, 

Blnowing how imicli you have directed your attention to tlic 
subject of optics, and that every variation connected with tlic 
ordinary phenomena of A ision is interesting U) you, I transmit, 
without farther apology, the particulars of the ftillowing case, 
wliich my friend. Dr Tucker of Ashburton, Devon, has lately 
made known to me in the instance of his own son : About two 
years ago, Mr Robert Tucker, Avho is now aged 19, and the 
eldest member of a family of four children, discovered that he 
was unable to distinguish several of the primitive colours from 
each other. He was employed in making an artificial fly for 
fishing, intending to have constructed the bwly of the fly with 
silk of an orange colour, whereas he used that of a green. When 
the error was pointed put to him by his younger brother, he 
could not believe it, untik it was confirmed by other persons. 
Threads of orange and green silk were llicn twisted round his 
finger, and he could not jxirceive any difference in them, but 
thouirht them to be the same coloured thread twisted several 
times. This circumstance led to a trial of his powders for dis¬ 
tinguishing other colours, and the following are the results which 
liavebcen ascertained, taken correctly by fre^m^t repetition, and 
confirmed by the trials made ia my preS^^i Many of the 
leading oi- primitive colours, he neither kiio^ .wlien. they are 
shewn, nor remembers afterhave been pointed out to him. 

•I 'crtain colours arc confodjpil^ with each other. Orange he 
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calls green, and green colours orange; red he considers as 
brown, and brown as red ; blue silk looks to him like pink, and 
pink of a light blue colour; indigo is described as purple. The 
seven prismatic colours seen in the Spectrum, arc described in 
the following manner: 


Colours. 

Colours. 

1. Red, mistaken foi 

Brown. 

2 . Orange, 

Green. 

3- Yellow, generally known, but Bometimes taken for 

Orange. 

4. Green, mistaken fur 

Orange, 

5 . Blue, ® 

Pink. 

6, Indigo. 

Purple. 

7. Violet, 

Purple. 


So that the yellow colour alone is*known to a centainty. The 
colours were shewn t() him on silk, on feathers, and in Syine’s 
book of colours, with uniform result. Red and brown colours 
appear the same, as well as green and orange, blue and pink. 

■ and indigo and purple. With the exception of black or white 
objects, which he seldom mistakes, all colours are by him divitU 
pd into three classes, viz. 

(Class 1st, Induilcs red and brown. 

2d, blue, pink, indigo, violet, and purple. 

3d, green and orange colours. 

He can generally say, with certainty, to which of tlicsc threti 
classes any colour belongs, but he mistakes one colour for ano¬ 
ther. A difference in the shades of greerf' he can distinguish, 
though not the green colour itself from the orange. Soldiers' 
pcarlet coats appear red. Grass looks green *, The colours of 
horses are quite unknown to him, except a white or black horse. 
A bay, a chesnut, and a brown hori^e, is described of the same 
colour. The colours of the rainbow or of the Moon, appear 
nearly the same, being twofold ; at least, two distinct colours 
only are seen, which he calls yeUoxo and hhie. A blue coat, 
however, he can distinguish from a black, but this circumstance 
may be owing to the metal buttons in the one coat, and not in 
the other; pnd a yellow vest is always knoAvn to him. By day, 
he called carmhs^iisd, lake red, and crimson red purple^ in Wer- 

- 1 ,, . . — .. — , - 

/ • It is gi'cen, whick lUftW softest of colours, and composed 

yellow and Wue, abouUJ be mist^cn every .substance except on grass 


to certain Colours. 
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ner's book erf colours by Syrae ; but by candle-light this error 
was detected, and the colours were called mZ with a tinge of blue. 
Black, which is the negation of all colour, could not be distin^ 
guished by him from a bottle-green colour, in one instance, 
though the difference was quite obvious to myself. Black, white, 
and yellow bodies arc, however, recognised with tolerable cer¬ 
tainty ; though the shades of white, which again is but the beam 
of all coloqp», are ^ not distinguishable. The shades of green 
can be distinguished from each oflier, as already stated, though 
none of them are known from orange. Duck-green, he called a 
red, and sap-green an orange colour. If he closed one eye and 
looked with the other, the results were not altered. His health 
has been good. This defept has not sprung from disease, it 
bears no relation to nyctalopia or amaurosis only in its probable 
seat; it is natural, not morbid. 

Description of’Eyes .—Mr R. Tucker’s eyes ap}X'ar to be very 
well formed, being oblate sydicroids with cornea*, neither re¬ 
markably convex nor flat. Irides light ash-e,olour. His vi¬ 
sion is exceedingly acute. It has been frequently exem])lilied in 
finding bird’s nests, in shooting small birds, and in reading jni- 
nnte print at a short or long ilistance. Light apjxavs to liim as 
light. He sees the forms of surrounding objects like other pct>- 
plc at noon-day, in the tAvilight, and at night. In short, his 
sight is remarkably good in any light or at any distance. His 
grandfather, on his inothor’s side, seems not to have {>o,sscssed 
the fiiculty of distinguishing colours with accufracy. 

General Jlcmarhs .—Physiologists may speculate in opinion, 
whether^^or not this deficiency in the faculty of»pcrceivingcol(jurs, 
as cxcn)plified in the instance of Mr R. Tucker, depended 
on tlic eye as the instrument and organ of vision, or on the 
sensorium to which all impressions made on the retina of the eye 
are referred, and in wliicli the fiiculty or power of discriminat¬ 
ing colours is supposed to reside. Vision, regarded as a sensa¬ 
tion, is only one medium of communication, which the brain or 
common sensorium has with the external world. Thc^lher senses 
afford other media. If an eye secs objects clearly, distinctly, 
and cjuickly, vision cannot be considered dciective. The facul¬ 
ty, whatCA cr it may be, wl)ercsocver it reside.^, of discriminaiing 
tljc differences between different objects, certainly is iioUconliiicd 
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lo the eye. The eye is but an optical instrument, serving to the 
pui-poses of vision ; the judgment exercised upon the visual sen- 
«ations, is an after process, and |‘esides not in tlie eye. Still, 
however, the construction of the visual organ, modifies tlie ap¬ 
pearances of objects presented to it. All eyes do not see equally 
well in the same light. Ncvertlieless, there is a standard of vi¬ 
sion which we call common. A difference in tlie vision of eyes 
depends, not unfrequently, on the colours ^f Uictii^'is and tape- 
turn. In Albinos, the iris is red. They cannot see distinctly 
in the day time, because theircd rays of the sun are possibly re¬ 
flected, while the rest may be absorbed. It is probable tliat the 
red rays may be reflected from the iris when most closed, in Al¬ 
binos, because in them there is a deficiency in the pigmentum 
nigrum or black coating, which covers the choroid tunic, and 
wliich being wanting, allows tlie rays to be more reflected and 
less absorbed than they arc in human eyes generally. Hence 
the pupil is almost closed in Albinos. Red, we know, strikes 
the eyes most forcibly, as it is the least refrangible colour. In 
optics, it is proved that red hotlics reflect the red rays, while 
they absord the rest, and green colours reflect green rays, and 
possibly the blue and yellow but absorb the rest. Still, how- 
over, the consciousness of colours does not depend on the colour 
of the ins, l>ccause one person having a dark iris, and another a 
light grey, can distinguish colours equally well ; nor on the ta- 
pctuni, b}" the same rule, tliough the use 6f this coloured mat> 
ter in the eye, is*not yet well made out. Herbivorous animals, 
as the ox, are supposed to have the tapetum in their eyes of a 
greener colour than carnivorous animals, in order to reflect the 
green colour of the pasturage: but this exjflanation, given by 
Monro primu.% does not hold good, for the hare, wliosc tapetum 
is of a brownish chocolate, and tlie stag, which has a silvery blue 
tapetum inclining to a violet, is equally herbivorous with the ox. 
In man and apes, the tapetum is of a brown or blackish colour ; 
in hares, rabbits, and pigs, it is of a brownisli chocolate. The 
ox has the^tapetum of a fine green-gilt colour, changing to a ce¬ 
lestial blue; the liorse, goat, and stag of a silvery-blue chan¬ 
ging to a violet; the sheep of a pale gilt green, sometimes blue- 
isli; the lion, cat, bear, and dolphin, have it of a yellowish-gilt 
pale ; tjie dog, wolf, and badger, of a pure wliite, bordering oil 
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Wue. The use of the tapetum and of* the pigmentum nigrum, 
can scarcely be said to be known. We can only infer," that the 
tapetum, if white, might reflect all the rays and absorb none, 
and if black, as in man, it should absorb all the rays and reflect 
none. “ II cst difficile,'” says Cuvier, “ de soupconner Tusage 
d’une tache si cclatante dans un lieu si peu visible, Monrt) ct 
d"* autres avant lui, ont cru que Ic tapis du boeuf cst vert, 
pour lui representer plus vivement la couleur de son ali¬ 
ment naturel; mais cette explication ne convient pas aux au¬ 
tres cspeces.'*'’ Cuvier, Lemons JiAuat. Comp. Umi. ii. 402. 
Birds and fishes may perceive colours as well as animals, though 
they have no tapetum. The ^^sion of man is regarded the most 
perfect, and defective vision,in old people, is sometimes produ¬ 
ced by a deficiency of the black paint. These considerations do 
m)t, however, lead us to suppose, that the faculty of* distinguish¬ 
ing the harmony of colours depends on the eye, any more than 
the concord of sounds does on the ear. The eye and the ear 
can be regartled only as instrumints for bringing the sensorium 
or thinking principle of man and animals acquainted with what¬ 
ever is visible or audible. The faculty, therefore, must reSde 
elsewhere. Quickness of vision never made a Newton, lior deli¬ 
cacy of hearing a Handel, nor fineness of touch a Reynolds, 
nor acuteness of smelling a Davy, n<jr accuracy of taste any phi¬ 
losopher whatever. For all that man sees, hears, touches, 
smells, and taste.s, constitutes only a specific diff'ercnce in his .sen¬ 
sations. These several sensations are compari'd, judged of, anej 
distinguished from each otlier, some internal principle which 
docs not reside in the o^ans themselves. It is this principle or 
tliscriminating facultyof colourswhich is wanting inMrR. Tucker. 
Fressure made on the optic or auditory nerves entering the 
brain, vill paralyse these organs which cjui neither see nor hear, 
unless their communication Avith the brain be preserved. Am¬ 
aurosis sometimes arises from disease in the brain, and deafness 
from a similar cause. The brain is the sensitive centre which 
feels all the sensations of light, sound, odour, and taste. In 
palsy, the latter is often annulled. In the instance of Mr R. 
Tucker, there is no evidence whatever, to lead a person to sup¬ 
pose, that defect exists in the functional office of his eyes, for his 
yision is quick above par. Where, t}ierefot:e, docs the ([ault lie ? 
His eyes do their office, but the subsequent processes of pcrceiv- 
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ing, judging of, comparing, and remembering (as confined solely 
to, colours, his other faculties being perfect,) are deficient. We 
must seek the explanation, therefore, in pliysiological, and not in 
optical science, for the |||ienomcna do not depend on the mecha¬ 
nical construction of his eyes. Yours, Sec. John Butter. 

Observations on the preceding Paper. By Dr Buewster. 

From the facts described in tliis very interesting paper. Dr 
Butter has concluded, that Mr II. Tucker’s imperfect vision of 
colours has a physiological "and not an optical origin; anti he 
proceeds in the conclusion of his paper, (which, for obvious rea¬ 
sons *, we have omitted,) to fortify this conclusion by the state¬ 
ment, that Mr R. Tucker is particularly defective in the “ or¬ 
gan of colours.'” 

In giving an account of the case of Mr Dalton, and others, 
whose eyes have an imperfect perception of colours. Dr Thomas 
Young has remarked, (in opposition to Mr Dalton’s opinion, that 
the vitreous humour of his own eye is of a deep blue tinge), 
that ‘‘ it is much more simple to supjiosc the absence or paralysis 
of those fibres of the rctinji which are calculatetl to perceive red.’’ 

With regard to tlie existence of fibres in the retina, suited to 
the perception of different colours, we have no evidence; but, it 
seems (^uite sufficient for the explanation of the leading facts, to 
suppose that the retina i.s insensible to certain colours. 

Dr Wollaston, in his interesting paper oA sounds inaudible to 
certain ears has shewn, that ears, both of the young and old, 
which are perfect with regard to the generality of sounds, ma}', 
at the same time, be completely insensible to such as arc at one 
or the other extremity of the scale o'f^ musical notes ; and I have 
lately ascertained, that some eyes which perform alf the functions 
of vision in the most pcrfect.manner, are insensible to certain im¬ 
pressions of highly attenuated light, which are quite perceptible 
to other eyes. Dr Wollaston has given the most satisfactory cx- 


■ We have received various phrcnolofj^ical communications for insertion in this 
Journal; but independently of the opinion which we entertain of this branch of 
modern ritudy wc could make no apology to our readers for inserting such ar¬ 
ticles, when we arc obliged to omit one hdlf of the papers tliat are scut to us on 
subjffts of substantial science, 

-}■ ptc tins JoianiiU vol. iv. p- lo8. 
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plunation of ihis partial insensibility of the tympanum, and I con¬ 
ceive, that the insensibility of some eyes to weak impressions of 
light, requires no other explanation, than that either from origi¬ 
nal organisation, or some accidental cause, the retina of one per¬ 
son may be less delicate and less susceptible of luminous impres¬ 
sions than the retina of another, without being accompanied 
with any diminution of tlie porvers of vision. If a ^>und ear, 
therefore, may be deaf to sounds of a certain pitch, without our 
looking f<.>r the cause of this in the form of any part of the brain, 
Avhy should we appeal to such an uncertain guide for an expla¬ 
nation of the analogous phenomenon of the insensibility of the 
eye to certain c(^ours f 


Art. XXV.—-Ow CtyolHe^; a Fragment of 'a Journal by 
Sir Charles Giesecke', F. 11. S. E., M.R.I.A., M. G. S., 
&c. and Professor of Minendogy to the Royal Dublin Society. 

J?owARUs the end of September 1800, on returning from my 
niincralogical excursions around Cape Farewell, and part outlie 
eastern coast of Greenland, I was informcHl by one of the Green¬ 
landers who acemnpanied me, that they sometimes found loose 
pieces of lead {Akertlok of the natives) in a I’rith to the north¬ 
ward of Cape Desolation {Nu/narsoH of the Greenlanders), but he 
could not tel! me the exact spot. Though the unfavourable sea¬ 
son was already advanced so far, and the equinoctial gales had 
begun bk)wing so violently as to make it unadvisable to venture 
iqxjn such a doubtful excursion, yet I resolved to go in search of 
the place, as we were Bear to the raoutli of the frith in question. 
The name of the frith is fLrkmt, (Engl, the LecM ard): it was 
divided into two arms; that on the right of the entrance had a 
south-easterly, tliat on the left an easterly direction. I steered 
up the eastefti arm alx>ut sixteen mikvS, and put on sliore at dif¬ 
ferent places. I already began to despair of finding lead, when I 
observed, at some distance, but near the shore, a snow-white spot. 
At first sight, I suspected it might be a small glacier; but con- 


• I know no name in the system of mineralogy more expressive of the exter¬ 
nal character and the fusibility of ihi< substance, than that adojued by my de¬ 
ceased friend Dr Abilgard, late Professor in the Univeii ity of Ctjpciihagcn, who' 
• was the first who noticed and analysed this substance. * 
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Bideriiig that no such thing could exist, at this time of the year/ 
so near to the sea, I landed, and I found, to my great astonish-^ 
ment, a bed of CryoUte, the geological situation of which had 
been hitherto so doubtful. 

The islands which lie across or shut up, as it were, the moufh 
of this frith, consist of coarse granular granite. The lofty moun¬ 
tain Koghehpamiedluest (Engl, the clifted rock with the long 
tail), which rises on the left side of the entrance of the friths, and 
which is a landmark to the navigator, is composed of the same 
granite, but with overlying sienite, the felspar of which is beau¬ 
tifully labradoric. This granite continues uninterrupted for 
eight miles on both sides of the frith of Arksi^ when it disaj^ 
jjpars and alternates with gneiss. “ This gneiss forms the shores 
on both sides of tke frith for from' seven to eight miles, to the 
spot called Ivxkat by the natives, where the cryolite is found. 
The name Ivikwt (from ivik^ grass,) was given to this place by 
the Greenlanders, on account of its peculiar fertility. The^ place 
was formerly visited by them during the summer season, on a(v 
count of its being a good place for Usliing and drying Angrnaksa:t 
{Salmo arcticus, Lin., the Lodde of the Norwegians), but it was 
deserted twenty years ago on account of the increasing floating 
ice. Hence it arises, that we owe the first discovery ol' cryc^lite 
to the Greenlanders, who, in finding it to be a stfl’t substance, 
employed the water-worn rounded fragments as weiglits on 
their angling lines. In this shape, the first sjx*ciniens of cryo- 
lite were sent by the Missionaries as an ethnographical curiosi^^y 
to Copenhagen. It was of course incorrectly stated in some 
periodical papers, that the cryolite was discovered by me; I only 
found its geological situation, and I dare*^y by a mere accident. 

The cryolite is found, as I mentioned before, near to the 
shore, resting immediately upon gneiss. This rock, wdii(-h here 
forms the shore of the frith, is under water during the tide, as 
well as the superincumbent cryolite, and both are very much de¬ 
composed, where they are in contact with each other. The gneiss 
is metalliferous, and intersected by small horizontal and vertical 
veins of quartz, from the thickness of 1 inch to that of 3 or 4 
inches, containing tinstone, accompanied by arsenical pyrites, 
common iron-pyrites, small particles of wolfram, and lithomarge ; 
the whole bearing a striking resemblance to the tinstone veins 
in Saxoity and Bohemia. The tinstone occurs massive and 
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crystallised in imperfect wtahedrons; the arsenical pyrites is 
partly massive, partly crystallised in oblique four-sided prisms ; 
the iron-pyrites occurs only disseminated. 

At a distance of about 120 fathoms this spot, there is 
an extensive bed of large quartz crystal^'l^fflar to those found 
near Zlnnwald in Bohemia; but they arelmibughout in a per¬ 
pendicular position, some of them measuring a foot in length, 
and from 4 to 5 inches in thickness, containing small imbedded 
crystals of tinstone, of the above mentioned forms. This bed is 
intersected by a nearly vertical vein of compact fluor, of the 
thickness of from (i to 7 inches. fhe whole is equally exposed 
to the tide. The fluor contains no metallic substance, but it is 
of a singular nature. Its ceftour is reddisli blue, verging U>- 
wards lavcndcr-blue; the substance is dull, soft, and presents ra¬ 
ther blunt-cdged indeterminably angular fragments. Its pow¬ 
der is reddish-white. It emits a strongly hepatic smell when 
rubbed. The conimoii kind of compact fluor occurs along with it. 

The cryolite rests upon the gneiss, which contains the suli- 
stantes just enumerated, and forms two distinctly difl’orent beds, 
which are nearly of the same dimensions, namely, 10 fathoms 
in length, and from 5 to.C in breadth. The purest cryolite Is 
that of a snow-white colour, without any intermixed foreign 
substance, if I except a few nearly minute sjxjts of galena. 
Its colour passes gradually into greyish-v bite, vvlien it aj)- 
proaches to the oilier bed. The greyish-white variety ou the 
siirfac-e very much resembles icc, which has been corroded aiul 
grooved by the jKiwer of tlie sun’s rays. In these fissures, we 
sometimes observe the threefold cleavage of this substance beau¬ 
tifully displayed. Fragments of quartz and sparry iron-ore in 
rliombs sometimes occur in ♦he greyish-white variety. 

The other bed is separated from the former by an ele^■ation 
of the underlying gnei.ss, and has a very different appearance. 
The snow-white and greyish-white colour is changed gradually 
into reddish-white, and passes, in proportion to the quantity of 
the imbedded metallic substances, into orange-yellow and brown¬ 
ish-red, We find, in the reddish-white variety, quartz crystals 
and particles of flesh-red felspar; in the orange-yellow and 
brownish-red varieties, spariy iron-ore, iron-pyrites, copper-py¬ 
rites, and galena, occur in.great abundance. Sparry iron-ore oc- 
turs massive, and in rhoinboidal crystals, accumulated in groups 
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of considerable size. Its colour is always dark blackish-brown^ 
and the surface of the crystals partly tarnished, partly decomposed. 
I found some of the czyristals hollow, and some filled with particles 
of common ; Iron-pyrites occurs generally massive, 

rarely crystahised^j^hes and dodecahedrons., Copjjcr-pyrites 
occurs only disiminated in galena. The galena of this place 
has the peculiar property of melting calmly before the blowpipe 
into a globule, without the least decrepitation. Some fragments 
are covered wth a yellowish-white and greenish-white coating, 
which, when held to a candle, bums with a blue flame and a 
su]})hureoiis smell. This kind of galena presents some pro¬ 
perties of native lead, as the sulphur appears to be elicited, and 
the ore reduced by the action of the sea-water or the atmo¬ 
spheric air. Galena occurs here disseminated, massive, but rare¬ 
ly crystallised in perfect cubes, and in cubes truncated on the 
angles and edges. 

This variety of cryolite (I may perhaps call it in a geologi¬ 
cal view Metalliferous Cryolite) was not known in Europe be¬ 
fore I visited the coast of Greenland ; because, owing to its de¬ 
composed state, it wa?; not used for any domestic or economical 
purpose by the Greenlanders. They* preferred the white va¬ 
riety, which, from its colour and greasy appearance, was called 
by them OrTcsokstksai, (from the word orJesok, blubber,) a sub¬ 
stance that has resemblance to blubber. 

I could have remained with pleasure d^iring the wiiole win¬ 
ter on this spot, sp alluring to a mineralogist; but I liad to pro¬ 
vide for twelve human beings who followed me, and who look¬ 
ed more for seals than for minerals. The floating ice pressed 
upon us in all directions, and it was ad-^isable to get rid of the 
frith and gain the open sea, as w^e bad to clear 250 miles in a 
very boisterous season, before wo could reach our winter resi¬ 
dence. 


Geognostic Situation of Cryolite. 




( ) 


Art. XXVI .—Hcmarlw on the Fhm Scotica of Di- IJookkk. 

0 

J- HE want of a full and accurate dcscrijJtiou of the vegetable 
productions found in Scotland, had long been lamented by the 
botanists of that countJ’y. Separated as it is from England, by 
physical differences not confined to its vegetables alone, Scot¬ 
land must be allowed an importance among the European e(»un- 
tries sufficient to sanction an attempt to elucidate its phytogra- 
phy, and to merit a peculiar I’lora, Separate from tliat of the sis¬ 
ter kingdom. Whether it has been owing to the deficiency of 
botanFcal knowledge among tlx? natives, or of sufficient enter¬ 
prise or leisure among tbos& qualified to undertake the work, 
it is not of great importance to determine ; but it ought to be 
more or less mortifying to that peo[)le, noted as they are for in¬ 
dustry and the cultivation of science, to rc'flect tHat the prize? of 
merit in this departmc'iit iiiiisl Iu'conferred on foreigners. Eiglit- 
fcxit may be said to have been the only person previous to our 
own times, who had given any account of our jilunts wor it.y of 
notice. His Flora, admirahle as it is, considering the time at 
whicli it was compiled, and the limited opportunity of observa¬ 
tion which lie jxissessed, has been found defective in many es¬ 
sential points; and besides fulfilling the principal intention of 
the work, namely, guiding the student to a knowledge ol' the 
vegetable productions of the country, has senctl to show the 
adept the necessity of a more perfect work, better suited to the 
improved stale of the science, and more capable of gratifying 
the cilViosity of those naturalists who l(x)k beyond the mere clas¬ 
sification of the works of Di^iine Wisdom and Beneficence. It 
was reserved for Hr llixiker, a native ol‘ England, and Profes¬ 
sor of Botany in the University of Glasgow, to present the public 
with another and more perfect Flora of Scotland. 

A few’ remarks on ibis w'ork, which may in part anticipate, 
and partly lead to observations ol‘ a general nature, are now to 
he offered. The })ro})riely of determining gencraP rules, by 
w hlcli the plan and execution of a work on science are to he ex¬ 
amined, mav he apparent enough ; hut in the present case, the 
voi,. VI. xo. 11, janu.vwy k 
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practice is not (Iccmetl llie most eligible, the intention of the ^ 
writer being merely to point out, in tliis particular woik, the 
defidoncy or completion in the fulfilment of its professed design, 
in the course of which obscrvatioiiS of a less limited nature will 
be elicited. 

The Flora Scotica of Hr Hooker professes to be simjfiy “ a 
Description of Scottish ])lants, arranged both according to the 
Artificial <and Natural Methods."” Viewed in this light only, its 
merits must be evltlent to every one tolerably skilled in the 
science. It not only compriihends a greater number of species 
than the Flora Scotica of Lightfoot, or the more jxirfect Flora 
Britannica of Smith, considering; the latter work in regard to its 
connection with Scotland ; but has the superior merit of more 
accurately defined characters, of a judicious change in the ar¬ 
rangement of genera under their respective classes, of species 
under their ganera, and of the adoption of the numerous im¬ 
provements in nomenclature, description, and generic and spe¬ 
cific discrimination, to which the botanists of our own island 
have so essentially contributed. Some objections, h(>wever, are 
to be made, even in reference to those points, which will appear 
in due time. Perhaps, after giving an actcurate account of the 
genera and species, according to the Linncaii Artificial inetliotl, 
it might have been sufficient to have conducted the Natural 
arrangement, which constitutes the second part of the w'ork, 
in a more comjiendious manner than that used. And when 
it is considered that the genera of the Hinnean system are, 
and must be natural *, however the artificial character may 
be constructed ; it cannot but strike us, that in such a work it 


would be better to arrange the genera under the natural orders, 
without the unnecessary repetition of generic, much less of sjm!- 
cific characters. But allowing tliat the generic cliaracters in 


the natura y^ thod. might with propriety enough be delineated. 


• Genus omne cst ualuralc, in primordio talc creatum, hinc pro lubitu, et secun¬ 
dum cujuscunque theoriam non proterve discindenduin aut cungtuUnandum.— 
Phil. Bot. ^ 

Character naturalis basis est omnium systematuin, genorum infallibilLs custos, 
omnique systeinati po.ssiIuli ct vero appllcabilis—— Bot. 
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as differing in several points from those used in the artificial 
method to designate tHe same genera, little doubt is to be enter¬ 
tained about the impropriety of a repetition of specific characters, 
or even of specific names, they being in no respect different 
from those used in the artificial method. 

Tiie ^noptical I’ables of the geneva, at the head of each class, 
are, in general, perspicuous and neat. But it is apprehended 
that several of them are too intricately methodical for tire stu¬ 
dent; and the predilection for synoptical arrangement, which 
characterizes the acute Museologist is displayed, wherever an 
opportunity occurs. The (irasses, for example, one of tlie most 
perplexing to the beginner of J:he natural tribes, are arranged 
with a decree of division and subdivision that cannot fail to 
puzzle the novice wlio has ntit a natural turn for the minutiie of 
arrangement. 

This intricacy of division is more remarkable in the Crypto- 
gamic Orders, where indeed it is more necessary. But could it 
not be so managed, that a few divisions, such as those recom¬ 
mended and used by JLinnanis, might be trtade sufficient tib pre¬ 
serve the generic characters in their proper places, and, instead 
of puzzling the .student, serve as a clue to guide him directly to 
the genus for which he was searching * ? And is it not to be 
apprehended that a too frequent division abstracts from the 
natural ity of the essential character 't 

The division of ^jiecies ought in particular to bo perspi¬ 
cuous, and, if jvossible, not to be subdivided, simplicity or 
unity being the essence of perspicuity. And it cannot but be 
regretted that the Hypjaunis, Bryuins, Jungermannia?, Leca- 
nora?, and others, cannot beared need to the regular method fol¬ 
lowed with less intricate genera. A want of uniformity is thus 
produced, wliith in an artificial system ought to be studiously 
avoided. But this want of uniformity is displayed also where 
there is less excuse for it than in the genera mentioned. Tlie 
genus Hosa, of which there arc only ten species described, has 


• Synopsis est dichotomia arbitraria, qua; instar via; ad Botanieem ducit, Li- 
mites autem non determinat .—PkxL Sot, 

Clavis Classium synoptica eSt cx artis lege, ne ronfimdaiitur, distinguenda.— 
Phil. Bot. 
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half as many divisions as species, and each division dignified 
with a name in capitals and a long character in Italics, as if it 
really constituted a natural order. A method of this kind may 
do well enough in a Monograph, but in a Flora regularity and 
consistency should be preserved : and whatever merit Mr Woods 
and Mr Lindley may have for their prolix descriptionswf Roses, 
Dr Hooker can have little ftir adopting their method, when it 
stares the other genera of his arrangement out of countenance, 
by its disproportioned figure. 

The construction of the generic Characters is, in the next 
place, to be considered. The necessity of certainty, conciseness, 
and perspicuity, in this departnjpnt, must be too obvious to all 
to require elucidation. And in reference to those jxiints, the 
generic tables of the Flora fecotica merit in general the greatest 
praise. There are, however, exceptions. The essential charac¬ 
ter, taken in the strictest sense, made up not so much with a 
reference to artificial system or to synoptic conveniency, as to 
distinctive natural characterization, is certainly the best when 
attainable. Rut cases exist where it cannot be obtained in this 
purity, and where recourse must be had to a more prolix, but 
perhajis equally certain method. Allusion is here made to the 
practice, in extensive natural oiders which happen to coincide 
with the artificial arrangement, of selecting certain points of 
contrast. In Diclynamia, for example, the calyx and upper lip 
of the corolla; in the Grasses, the calyx, tiorolla, and seed, are 
taken for points *of contrast. Now, in such a case, would it not 
be better to preserve a certain regularity without deviating from 
it, unless in the ease of a single natural character taken from a 
very remarkable peculiarity in and to construct those part¬ 
ly factitious characters with an uniformity that might lead the 
student at the first glance to detect the genus of his plant.? 
The synoptical Generic Table of the Grasses displays this want 
of uniformity, which ought in every case to be avoided, and 
which in this particular one is a st>urce of confusion. ‘ Objection 
must also fee made to the manner in which the seed or fruit is 
used in the Grasses. In some it is not mentioned at all, in others 
it is mentioned where it can be of little use. In truth, however, 
the characters taken from the seed arc of little importance, there 
being nothing in the circumstance of its being fixed or free, to 
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constitute more than a divisional character. Pentandria Digy- 
nia, consisting of the Umbolliferaj; labours under similar objec¬ 
tions : but the fault in both cases is more dependent upon the 
difficult nature of those orders, than on Dr Hooker’s arrange¬ 
ment. However, this in no degree takes from, the truth of the 
assertion, that where points of contrast have been c^hosen, they 
shouUl be strictly adhered to, and exhibited with clearness. 

In regard lo Specific Characters, the same remark acquires 
the same fierce: and here a deviation from order is more blame- 
able, as there are generally fewer cg^uscs of distraction, and the 
characters are more readily comprehended by one .sweep of the 
eye. In the sjiecies of Poa, for instance, there is not sufficient 
adherence to regularity. The characters here might be taken 
from the panicle, spikelcts, florets, culm, and root, unless a 
more compendious method should be devised:—and let it not 
be imagined that specific characters are the more correct that 
they m e verbose, and taken from many circumstances. Linnseus 
confined himself to a lew, and made his characters concise; and 
though instances occur in which a greater profusion of woi^ls is 
necessary than he was in the habit of using, it should l)e re¬ 
membered that the strength ol’ a character is in general propor¬ 
tioned to its concentration, 'fhe idea of limiting the number of 
words to twelve may be ridiculed, but the sense of propriety 
which led lo it must not be censured; and as Smith justly ob¬ 
serves, his remark, that “ Genuine specific distinctions consti¬ 
tute the jx'rfection of natural science, is strongly confirmed by 
the great inferiority ol‘ most botanists, in this department, to that 
great man, and esjjecially by the tedious feebleness and insuffi¬ 
ciency displayed among ?hosc ^vho court celebrity by despising 
Ills principles.” Let us con^aro the characters of the species of 
Hierfwium, for example, in the Flora Scotica, some of which 
have from thirty to fifty words, with the characters commonly 
given by Linnmus; and wc will be convinced that the latter are 
preferable, and that the former, though assuming the form ra- 
ther of descriptions than of essential characters, arc deficient in 
piint of* strength and perspicuity 

III examining the Flora of a country, one «if the most imjxir- 
tanl criteria exists in the completion or defection of the number 
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«f species. In this respect, very lew individuals indeed can 
judge witli accuracy ; and, -probably in this particular case. 
Hone who have not subjected themselves to the same labour, 
and enjoyed the same advantages as our author. But that 
there are deficiencies, could easily be shewn. The following 
may serve as a specimen : Sonvhiis on Don Braes, 

near Aberdeen ; Vida hithyniva, —not uncommon about Aber¬ 
deen ; Epilobium -in the outer Hebrides. 

The common Grey Oat of the North Highlands and He¬ 
brides has an ecjual right tq,be admitted with Ax'cna fatna, o}' 
Agrostemma GHhago, t)ceurring in corn fields in various parts 
of Scotland. 

The low', robust Alpine Juniper, so common in the Hebrides 
and West Highlands, wliere the common kind is m)t seen, is 
worthy of particular notice, if not as a specie.s, at least as a va¬ 
riety 

A pentandrous Ccradiuin^ ^ery difierent from C. sejuide- 
caitdruviy but growing along with it and C. tetrandrurn^ in va¬ 
rious parts of Scotland, along the coast:— 

Nitphar .. , difiering so much from N. Intea, as to be at 

least a variety, if not a distinct species, and aj>prr)aching in eba- 
racter to N. minima, but much larger, plentilul in tltc C’orbv 
i(Och, Aberdeenshire, and not seen elsewhere. 

The redundancy of species is, in the next place, to Ik* j>ointed 
out, or the admission of plants not truly iwdigenou.s. Perhajrs, 
in regard to tlii.s eubject, it would be ])ropcr in Floras to divide 
the plants into those indi.s])utab]y indigenous; those introduced 
by accident or design, and naturalised ; and these exotica which 
have gained but a very slender footing* not sufficient to admit 
them into tltb second class. Examples of the .second clas.s are, 
'Tanacetum vnigare, Scandix odoraia, Avena fatua, Imperato- 
ria Osiridhium, Chelidomum majus. Of tlie third kind, those 
which arc most objectionable in the Flora Scotica, appear to be 
the follow ing: Phalm is canariensis, Medkago fulcata. Cochlea- 
ria Armoi'ocm, Brasdea Hapa, Cornu-fi sangninea, Aiithnnis no- 
bili.s, InuUi Ilclcnium, Carum Carui, Kibes rubntm, K. nigrum. 
Jl. Grossularia, Vinca minor, Volcmoninm caridann, Ornilho- 
galum nmbdlatam, Asarurn ICnjopaium. 
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Ill a Flora intended for common use, it is perhaps quite 
‘'enou^li to select, by way of description, those peculiarities 
which arc eminently distinctive. Yet, in a more perfect work, 
it might be advisable to give, the description of the species at 
full length ; liccause jieculiarities of climate, soil, and situation, 
not iinfrequently cause very remarkable deviations in the habit 
anil form of plants, or of particuiar jKirtions of them ; and any 
one who hits compared tlie excellent descriptions of Smith, with 
real sjiecimens of the plants *»f Scotland, must have found that 
points of diserepaney oeenr, not indeed essential, but such as 
might jierplex the student, and prove interesting to the adept. 
Dr II(K)ker’s descriptions, which are of tlie first or compendious 
kind, are generally excellent,"yet not invariably so. In plants 
which arc not fiablc tobt' mistaken, such as AlcJicvillla vul^arifi, 
Uutomus ninhcUutiis, Monotropa lIjjpopitpH^ ^ostcra viar’nia^ 
Arum muculatvm, Add.va rnoschateniun, the deseriptitms are 
sometimes longer than those iillotted to such as the (Irasses, 
KpiJohia, Gerania, Cariees, Saliees, which are peculiarly diilieuit 
to the beginner. It is, however, to be kcjit in mind, that, mi- 
mite descriptions, deviating from the common plan, are neces¬ 
sary on occasions; as wlieii the plant has been confounded with 
Olliers, or when a species has l>een improjierl}' divided into se¬ 
veral, or when there is some remarkable peculiarity in structure, 
or when the plant is exceedingly rare, t>r in genera difficult 
from their number yf sjieciivs. Thus in Agrosiis alba, Tus- 
sMago pctasitcs, Farnassia pahusiria, L'lnna^ borealis, Carex 
and SaVix. 

Jlemarks might now he made upon the numerous changes 
effected of late years among genera; but this dcjiartment could 
hot be treated with sufficient brevity, the distvussioii involving 
subjects of piimary importance in botanical criticism. On sur¬ 
veying the changes, however, which are daily taking place, one 
cannot but think, while he admits the propriety of many, that 
authors are rather too unsjtariiig of the power which they as¬ 
sume; and that liotimy is veiging to a jieriod when another 
Linnmus may be wanted to give a new consolidation and beauty 
to its rudis i/idigcstaque moles. 

It now remains to consider the manner in which the vernacu- 
J.u’ Names, Habitats, Localities, general remarks n^garding Soil, 
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Situalion, t»i- Altitude, time of Flowering, and observations re¬ 
garding tJie Uses, economical or medicinal, to which plants have^ 
been or might be applied by the natives, have lieen treated ; 
for such are essentially ncc;essary in the construction of a I'lora, 
and, although not mentioned in the title-page, have Ix'cn more 
or less noticed through the work. 

In looking over the volume, a Scotchman, whether Higli- 
lander or Lowlander, might be somewhat surprised to find 
none oi‘ the names which he has been accustometl t<» ht'ar 
among the natives. We Jiave indeed adopted the English 
language, but the mass of the jieople still retain their original 
dialectsand in a Flora of our country we might expect to be 
humoured a little in this particular. Our lllacwort, GueeJ, 
Rot-girss, Rantree, Arn, Sourock, and other names, together 
Avitb Neonein, Slanlus, Achiasaii-Challuin-cille, Seamrag, &c., 
are not less exjjressive, nor less worthy of a place in a Scottish 
Flora, than their English synonyms. Some of the English 
names also are objectionable, as being, instead of vernacular, 
mere echoes of the Latin systematic names; for example, Tn~ 
berons Orohiis, instead of the legitimate name Heath-pea. And 
the wliole Cryptogamic legion is without vernacular names, 
English, Scotli.sh, or Gaelic, excepting a very few that have 
been assigned a place among the notes. 

The habltatf>\ it is believed, are correct, in as far as the plan 
used might admit, livery country has its own pt-culiarities, 
and reference ought to be made to them. In Sct)tland w^e have 
nearly the same varieties as those described by Linnaius, in his 
Ehil()sophia Botanica. We have corn-fields, fiehis, cultivated 
plactJs, gardens ; pastures dry and wet, meadows, marshes, 
ditches, ponds, lakes, rivers, rivuleti', .springs, wells, mountains, 
hills, with alpine situations and valleys, ravines, rocks, maritime 
clifts, sands on the seji-shore, heaths, m(K)rs, w(x>ds of fir, birch, 
hazel, with manv other varieties of situation. Then for soil 
we have sand, l)oth quartzose and shelly, or calcareous, peat in 
abundance,, gravel, clay, marl, black soil, and their compounds. 
For subsoil we have granite, and gneiss of numerous varieties, 
porphyry, amygdaloid, sandstone, quartz, conipact felspar, mi¬ 
ca-slate, clayslate, claystone, puddingstonc, greenstone, basalt, 
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and many others less general. To liavc some regard to those 
in maiking liabitats would Ik? absolutely necessary. Nor is it 
the case that every plant grows in a similar situation in all coun¬ 
tries. Hence error might arise. In marking the elevations of 
plants, the })fiilosophical botanist might derive much useful in¬ 
formation 1‘rom comparing the altitudes in various latitudes. 
Hut the Flora of any country requiret. an account of its geogra¬ 
phical limits, of its surface^ and soil, climate, and other parti¬ 
culars, prefatory to the list or description, which would {)rcclude 
re|)elillons and verbosities in the aqf'urate describer. The days 
are gone by, when a mere list of pl.uUs was t'atisfactory to the 
botanist, and we now ri'quire something more philosophical. It 
iniglit be mentioned also, that the nudity of the science has ren- 
deredit less iisei ui than it might be made, and has prevented many 
from bestowing a })ortion of their time upon its cultivation. 
AVhat should we think of medic.Tl science, wt're it merely an ar¬ 
rangement and deseriptioii ol diseases, such as \\t see in systcins 
of nosology, with a few brief and unsatIsfaetorv notices regard¬ 
ing the variety produced by temjierament, idiosyncracy, cli^iate, 
and season of the year ^ Yet wiiat lias botany been, but the 
parallel of tbis.^ 

The frequency of occurrence sbould always be noticed; and 
when the ])lant is l are, it has been the custom to mention locali¬ 
ties^ w Inch brings us to that sid)ject The localities of the Flo¬ 
ra Seotl(,a of Dr Hot^kcr, must certainly have eos* the author 
much trouble in collecting them; yet thev a#e less numerous 
than we anticipated. '^I’he deficiencies in this respect come 
under three heads. l.vi*, When plants rather common arc 
mentioned as rare. Sd, When too few localities of very rare 
plants are given. And he»^ it is necessary to remark, that a 
country, previously to describing its vegetables, should be divid¬ 
ed into districts; a practice fraught with many advantages. And 
this learls to a third division, namely, of plants common in cer¬ 
tain districts, but rare or wanting in others. Of the first kind, 
it docs not ajipear that there are many examples ip the work, 
tliat might not be referred to the third. Belonging to the second 
dl\ision arc niunerous species, of which any lx)tanist who has 
tra^elled extensively in Scotland could particularize localities not 
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mentioned. For example : Linnaa borealis. Fir-wood opposite 
Fintray, Aberdeenshire, two large patches; fir-woot! in Mid- 
mar, Aberdeenshire. Litluispermum maritimum. Bay of Nigg, 
near Aberdeen ; Vatersey, one of the Isles of Barrcy ; Island 
of Skye, at Kyle-rhea, and other places. Cicuta virosa. Islands 
of Pabbey, Berncrey and Enscy, of the Herries ; Ord, in the 
island of Skye; near the bead of I^oclifyne, o])posile Canidu, 
Argyleshire; near Gatehouse, Kirkcudbrightshire; near Kil- 
drummy Castle, Aberdeenshire; at Leuchars, near Elgin, Mo¬ 
rayshire, &e. Uolrifchium l^mnria, at Arisaig, Inverness-shire; 
in the Outer Hebrides plentiful; in Towie, Aberdeenshire ; 
abnndajit in many places alon^ the coast from Aberdeen ft) 
Newburgh. To emnnerate more examples of this kind, would 
be a tedious task ; only it may he mentioned, that the Hoi'deuvi 
murinum, contrary to the suspicion of Mr Arnott, grows north 
of tlic Forth, namely, near Elgin; while Orobanche rubra is not 
confined to basaltic districts, as imagined, but grows among the 
gneiss of the Herries, perched upon a rock at the head of the 
sand of Bcncapval. Of the third class, Circcca olpina, is com¬ 
mon in the middle Highland di.aricts; IJtriculariu intervicdia, 
in the outer range t)f Hebrides ; Seskria arruka, every where 
in the West and North Highlands and Hebrides; AnagaUis 
arvensis, chiefly along the west coast; Conium 7naeul(tium, not 
fourid in the Outer and Northern Hebrides ; Ntpajdiera alba, 
very annmo* in the pools and lakes of tlr\e Hebiicles; Lobelia 
Dortmamia, in a^>most every lake of Scotland, but particulaily 
abundant in tlie Outer Hebrides; Serraiulu alpina, in the valleys 
of the Highlands, from Bracmar to the west coast, and from 
Lochlomond to I.,ochhroom. But to enumerate the whole df 
this kind,'mentioning their distribution even in a general manner 
as above, is not consistent m ith our present view. 

llenmrks regarding soil, sihtation, and nltiliuk, arc but thin¬ 
ly interspersed through the Flora Scotica. How interesting the 
latter subject might have been made, let those consider, who have 
read the extract iiorn Dr Wahlcnberg's “ Observations, made 
with a view to determine the height of the Lapland Alps,” ap- 
jiended to the Lachesis I^apponica of Linmeus, edited by Smith. 
Soil^ in general, is not a subject of primary lm|H)rtance, as a vei y 
great iwoporlion of grow nearly efjiKtlly%ell in almost a!! 
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soils, 'rhere are, however, striking exceptions. Situation is of 
greater importance; and with due attention to it, the Flora of 
Scotland might have been exhibited in a very interesting form. 
In a.s far as the plan of the Flora Scotica admits, the notices re¬ 
lative to those are correct and interesting. 

The time of jlowering is another subject of importance ; and 
where no general observations have been made upon it as influ¬ 
enced by situation, difference in latitude, prevailing winds or 
rains, or otlter circumstances, great pretiision cannot be ex¬ 
pected. There is in our ccuntrji a very great difference in 
different districts. The Draha verna, for instance, flowers at 
Edinburgh sometimes in January, at Aberdeen about the middle 
of February, in the Ilerrics not till the middle of April. The 
Rannnculvs Ficaria flowers on the east coast of the middle divi¬ 
sion of Scotland alxnit the 10th of February, on the west coast 
of the northern division about the beginning of April, in the more 
northern of the Outer Hebrides about the beginning of May. 
It might be bettiT also to note the time of a jilaut’s first flower¬ 
ing, w'heii it is in general bloom, and when it is generally farling. 

llcmarks on the economical and medicinal uses made of plants 
by the natives, we regret are not so nuinennis as could have 
been wished ; but as it is a favourite subject with us, we would 
presume to give the following as a specimen of the mode in which 
these uses might be detailed. 

• 

Aiiundo arenunu. This plaiU, which is geiioiMlIy kmncii in Scotland by the 
name of Bent, in (taelic Muran, is common on the coast wherexer tlierc is loose 
sand, which it .serxes to consoliduie by its long touph roots. At Al>(.rdeen it is 
inanufaclured into door-mats, called Basses. It also makes excellent floor-brushes. 
In the Outer Hebrides, whcrc*t is jilentilul, it serves many jniijioses in rural and 
domestic economy, being made iiitc#ropc.s for various u.ses, mats for pack-saddles, 
bags, mats, and vessels for prcjiiiring and keeping grain and meal; and, lastly, 
into hats. When made into meal vessels, it is bound together by its own slender 
and tough roots ; but tin's should bo prevented, as the digging for them loosens 
the sand. In Holland it is planted for the purpose of binding the sand, and this 
practice has been introduced among us by Mr Macleod of the Hernes, who has 
tiied it extensively upon his estate. 

Hawunculub Flarnmula. A very powerful episjiaslic, and know-n as such to the 
Hebridians, among whom it is in common use, under the name (>f f.us-mor. 
Applied in the fonn of cataplasm, the stalks and Icaies being chopped small, and 
riihhed between two hot stones, it produces a liiistcr in about an hour and a half. 
Tint its o)H’ration is laliitr ’ loh ril^ and on this accoiiiU Canthandcj are prelcrahle. 
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unless in rases where it. is of importance to procure a blister in the most cx|ie<{i. 
tious manner. 

TL. tecleratwt. Is also a very powerful epispastic, being ratijer more \iolcnt in 
its action than R./. But the blistered surface is difficult to heal, passing into an 
irritable ulcer ; and on this acrount the plant cannot be used with safety. Both 
species lose their acrimony by drying; hence in the form of powder they would 
be quite useless. They might, however, probably be preserved in the form of 
liniment or tincture. 

Our few inipcrfecl remarks u|X}n the work of Dr IltKiker are 
now concluded. If the Florp, Scotica is not precisely such as all 
might have wished, it is yet what few botanists of our country 
could have at^coniplished; and wliile it will remain a monument 
of great talent and indefatigable intlustry, it will yet, by iis tle- 
ficicncies, leave room for some botanist of enterprise to bestow^ 
his labour on a production belter adapted to the prevalence ol‘ 
an improved taste among naturalists, which leatls them to con^ 
sider the mere description of the ])]antsol‘a country as scarcely 
sufficient to gratify curiosity. For something of this kind we 
may confidently look to our distinguished author; and Ixitanists 
of less eminence will wait with anxiety the ajipearancc f»f a work 
which cannot fail to add to the already splendid reputation of 
Dr H<x)ker. 

These remarks on the Flora Scotica, it maybe mentioned, are 
merely introductory to some views on the mode of constructing 
a Flora, which are intended as the suhjcctiof a future coinniti- 
nication. t 


Aut. XXVII .—Account c^'the Thermal Springs of Yoni-Mcu:k. 
By John Livingstone, Fsq. Surgeon to the British Bectory, 
China. Communicated by the Author. 

.A-Bout two years ago, I w^as informed that some interesting 
hot-springs existed north-west of Macao, about fifteen miles dis¬ 
tant, and at the same time specimens of the different wells were 
given to me, for the purpose of analysis, in order that I might 
be aide to ascertain the probable virtues of the water as a medi¬ 
cine. The temperature had only beep tried by the rude expc- 
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riment of {.boiling e^s, which was perfectly accomplished in the 
space of two minutes. 

A few days afterwards, two of the Portuguese clergymen of 
this city having been furnished with proper instruments, made 
an excursion to the hot-wells, a written account of which I was 
1‘avoured with on the SOth April 1819. I also received other 
specimens of the water, carefully taken, on which the tempera¬ 
ture of the wells which my friends examined, were marked with 
great care. 

Although the result of the rmal^^^es of the w'ater only'proved 
that it was sea-water mixed with about an equal part of com- 
ni(m water, yet a temperature extending from 130° to IOC Fah¬ 
renheit in the hottest spring, presented facilities for warm-bath¬ 
ing, which, together with the advantages of change of air, scene, 
and the journey, promised great beneht to the sick and convft- 
iescent. These ciicumstaiice induced Sir I'lieophilus Metcalfe, 
then the chief of the llritish Factorv, and himself a conva¬ 
lescent from a protracted illness, to a}){)ly tt» the ( ’hinese local 
magistrate for permission to have free aecess, both by huu« and 
water, for the benefit of himself' and others. After some hesi¬ 
tation, this request was civilly refused, under pretext that the 
concurrence of the mililury^ iK)minaudunt was necessary, and 
which his instructions would oblige him to refuse. 

Having thus no pros])ect of visiting the hot-wells in a regular 
and c«)nillu’tal)le vva^i, 1 Inugged to accompany tlu‘ gentiemeii 
who gave me the account of them, when they •went again to the 
springs. Circumstances which it w^ould be* foreign to this ac¬ 
count to detail, prevented them from being able to gratify my 
wishes till yesterday, when I had the pleasure to examine these 
S'cry interesting hot-springs,\>gethcr with niy friend Mr Reeves. 

We left Macao before four oVlock in the morning ol' the 
11th April 1821 for Yom-Mack, the name of the place* where 
the hot-springs are situated, in East Long, 113° 28'; and North 
Lat. 22° 24)'. This agrees with the Portuguese estimated dis- 
tjince in a direct line; but as our fast-rowing l>oat wg^s five hours 
and a half, wdth a favourable tide, in reaching the sf)ot, tlic dis¬ 
tance must rather exceed than fall short of twenty miles. 

I was happy to observe, that the account of my Portuguese 
fiends, so far as it goes, is sufliciently exact. It will therefore 
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serve to assist me in drawing up tioni my notes the following 
details. 

From Casa Branca we proceeded across the alluvial flats which 
seem to have been gained from the sea very recently, and which 
are defended against its future encroachments by a very substan¬ 
tial stone embankment, consisting-of the various species of gra¬ 
nite, which are common here, with occasionally a small mix¬ 
ture of sienite. These embankments have been construct¬ 
ed within the last four years, when I had an opportunity of ob¬ 
serving these flats. 

Our guide informed us, that they seldom went through these 
embankments twice the same way. Our course was continually 
altering from alxmt north to west, but most frequently about NW. 
by N. till we opened the Broadway We then entered the hot- 
springs river, having Tanchow on our right and Machovv on our 
left. At this time Ta-huug-chow Island bore S. 50 W. and 
Paik-payak Rock S. 27 W. distance about four miles. 

Our course up this river wa-s from about N. by E. to NNE. 
At the entrance, it is about one-third of a mile broad. In two 
or three miles it contracts to aboqt 250 yards, which breadth 
continued as far as we ascended it, Wc did not ascertain its 
depth, but, from the size of the boats wliich we observed to be 
employed on it, it must be considerable. The tide rises about 
three feet. At the hot-wells the water of the river is quite 
fresh^ even at high-water. ' 

This river has' a very pleasing appearance. From both banks 
a flat alluvial soil extends two or three miles to the mountains, 
which appears to be well adapted to the cultivation of rice, and 
which, from the great number of farm-houses that we ob¬ 
served at very short distances, miisf^be cultivated with consider¬ 
able spirit. These farm-houses do not seem generally to be ei¬ 
ther commodious, or substantially built; they are commonly 
surrounded with a slender bamboo paling, and have at least one 
Melia Azcdarach tree planted close on the south side, which 
were now in full flower, giving a pleasing effect to tlie landscape. 

The banks of the river, for about a mile from its mouth, are 
covered on both sides with Arundo, Carex, and Juncus, the 


The Broadway is called by the Chinese Ihe Gulf of Sheuy-Ic. 
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(»pecitt> of which we had no opjiortunity of detormining. Soon 
afterwards, these began to be mixed with Crniuiu Asiaticum of 
a large size. Acanthus ilicifolius, also very large, Clcrodendrum 
trichotoimmi, l*andanus odoratissinius, Euphorbia antiquoruni ? 
and soon gave place entirely to these plants, which continued in 
great jirofusion, with occasionally a few rushes, and patches of 
cotton grass, till wc reached the springs. 

These are situated within 100 yards of the right margin of 
the ri\er, near a consulc'rabli* rivulet. •The land is cjinte flat, 
and about six feet aliove the evcil of the nver at high-water. 
The soil is conniiouly alliitial clay, mixed near the .springs with 
various proportions of carlionaccous matter and sand, which 
gives a consuler.ible v.uiety to the colour , that next the hottest 
spnngs being almost black, while round the more temperate it 
is only grey. 

We liad only three springs pointed out to us The first and 
largest ajipcared to be covered with a cloud of steam, and could 
be apjiroached with facility, the ground being quite firm : it was 
in a state of most active ebullition; columns of steam, arAing 
from a depth of ten feet, impressed on the mind a sublime cftect. 
The estimated diameter of tliis well is thirty feet; and it dis- 
charges at least fifteen gallons of water a minute. We per¬ 
ceived no particular smell ; and the plants already mentioned 
grew cpiite close to the margin of fully one-half of its circumfes 
rcnce. Its temperature is 150“ Fahr.; the Portuguese iJtoiiiit 
makes it 160“, and the temperature of the ground throughout 
the Tieighlxjuring swamps 85°. * 

Within about thirty jiaces of the spring just mentioned, we 
examined another spring, the temperature of whicli wc found to 
•be 132° Falir. • 

The third well is distant from the first sixty paces, as ascer¬ 
tained by the Portuguese clergyman, but the shrubs having in¬ 
terrupted their way since their last visit, wewere obliged to make 
a circuit of not less than the third of a mile when wc reached 
the smallest, but by far the most active spring, of an oblong 
shape, about two feet deep, and eight or nine feet round. The 
temperature of this Mr Reeves ascertained to lie 186® Fahr., 
my Portuguese account makes it 190°. Its smallness no doubt 
^subjects this well to considerable variation of temperature. Mr 
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Reeves’s foot having sunk pretty dee}) into the swamp near this 
spring, he experienced a painful sensation of heat; 1 was there¬ 
fore unwilling to follow him nearer than al)out ten yards. 

The temperature of the ground here is too high for shrubs. 
Indeed, in some places the ground is quite bare, and, for the 
extent of a circle, whose radius may be estimated at 100 feet, 
we observed only patches of carex, j uncus, and the like. 

The space occu})ied by the hot-springs may be about a mile 
in circumference, forming a swamp, the north half of which is 
extremely bare of shrubs, bnt the remaining, portitm is covereil 
with the slirubs before mentioned, from five to six feet high. 
The Croton sebiierum tree appeared in some places of the size 
of a shrub. There we observed no Crinums. 

This spot is placed near the centre of a most l>eautiful am¬ 
phitheatre, the circunifereuce of which is from fifteen to eigh¬ 
teen miles. The outline is formed hy a number of inountuins, 
1‘rom 800 to 1300 feet high. These mountains rise with a 
slope of alH)ut 45"*, which has the a}i})earance of being broken 
by ritlge lines - into various compartments, of a triangular or 
nearly })yramidal fovjn, so sofu^ned by a con)}jlete covering of 
verdure to the summit, that with the mild sunshine which 
the haze <»f the morning admitted, all the outlines apfieared 
rounded in the most pleasing manner, • The effect was exceed¬ 
ingly delightful, every object seemed, in the language , of the 
paim^Hs, in complete repose. « 

No rock or otlier mineral }>i-oduction could ho perceived, ex- 
•cej)ting one large block which (from being familiar with such 
masses,) I judge to be of granite, intersected at nearly right 
angles with lines of quartz, situated from 500 to 600 feet up a 
mountain, bearing SE. distance thr^ miles. 

From a general similarity in the ajipearance of these moun¬ 
tains to soinawe have had an opportunity of examining, and 
also from tli^ame sharp ridges appearing when pasring them to 
the west, we have been induced to infer a similarity of struc¬ 
ture, which < may hd shortly thus described. The high sharp 
ridges consist of vertical veins or walls of quartz, seldom ex¬ 
ceeding a yard in thickness; while the r<x;k thus intersect¬ 
ed is; gramte, with a few appearances of stratification ; but 
where arc observed, the inclination is highly vertical. 



Mr LivingsUme on Hie Thermal Spritiffs (^' Vom-Muck, 161 

rarely so low as 45“. The mounfunis Ijerc, and I have been in-' 
formed, in sueh parts of China as Europeans have visited, are 
covered to the tops witji a hard crust of red earth, commonly 
called Tilt. This is often converted into ten-aces, on which 
most vegetable productions seem to thrive, and is that most pro¬ 
per for the cultivation of the tea-plant, but it screens from our 
view the structure of neai'ly all the mountains, which must 
long retard our acquaintance with the geology of China. 

The amphitheatre which sui rounds the hot-wells, may be 
imagined by some to be the remains^of a volcanic crater on a 
large scale, which now rclains scarcely sufficient heat to make 
water boil, but the want of every vestige of volcanic produce 
tions seems to be an insuperable 6l)Jedion to this suppisition. 

The electric h^ |X>thesis advanced by several naturalists, and 
which has been acutely illustrated by Mr P. Inglis, seems to 
i’ffbrd an interesting explanation of our thermal springs. Such 
'.trati/icalioij as hj||^hc:orv reipiiies, may doubtless exist here; 
and the sea-water m.ij ser^i lo escile ao immense natural gal¬ 
vanic pile, one of the poles of which may tenninalc where tl^e 
Iio^spi^iUgs od Voni-Mack have then origin. 

^ACAO, ) 


AiiT. XXVHI .—Remarkis on Iji-e Specific Grav'd^ of Sea-Water 
in difi'erent LatitadeSi and on the Tew^eratme of the Ocean 
at different Depthu *. By Dr J. C- pOENKE. 

" 1 HE observations on the %peci6lt gwvity of the sea-water 
have been already drawn up in. an pstruetive table by the 


* Havinjt alroady Uid before our readers the Obswratioiw on the Spediic Gnu 
V ity of the Sea-Water, and on the Tempersiture of the Sea laade during the three late 
Ex^ieilitiraia to the Arctic Regions, under Obtain Ross, Ch^daia BuClwt, and Cupta|a ^ 
Parry, and alao the observations of Capt^n Scoresby, Mr Livingstone,*Dr Marcet, 
and Or Traill on the same sutqect, cue now enabled to extend the series by thoee 
which have been ntiade during Kotzebue’s Voyage of Discovery. M. Homer, tiw 
author of the “ Remarks,” was, we believe. Astronomer to the Russian Voya^ ^ 

VOI.Vl. NO. 11. JANUAHt 18^3- h 
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‘able naturalist of the expedition, and arranged acccK'ding to 
the degrees of latitude. This table evidently shows the fact, 
wliich is also proved by the experiments on Krusenstem’s voy¬ 
age, that the sea on the surface, between the tropics, is spe¬ 
cifically heavier, and that it contains more salt, than in higher lati¬ 
tudes. If we take together the statements from 25th degree 
south, as far as 25th degree north latitude; and, in the same 
manner, from 50” to 65° degree of north latitude, the mean of 
the first is 1.0288, that of the latter 1.0245, which gives tlie 
difference of 0.0043 or But thi.s by no means proves 

an absolute inequality in the saltncss of the water in gene¬ 
ral. To give a decidttl opinion on it, the sea-water must 
be fetched up from considerible depths, and weighed. Pro¬ 
bably the greater saltness arises from the rapid decrease of 
the fresh water, in consequence of evajxiration. From the 
well known slowness of the transition of chemical elements 
in undisturbed compounds, this decreas4||^s but slowly re¬ 
paired ; and as the upper layers are also the warmer, they 
may, notwithstanding their greater specific density, in conse- 
quence of their extent, be maintained by the warm swimming 
above the lower cooler layers, by which a principal agent of 
commixture, the difference of weight, is rendered of no edect. 
This slowness of change, and the condensation of the saBne so¬ 
lution at the surface, which results from it, has the advantage, 
that the acceleration of the evaporation sets bounds to itself, 
because, with the increasing condensation, the attraction of the 
salt to the parts of the water is greater, and, consequently, the 
diminution of the latter less. Without this arrangement, the 
tropical seas would perhaps be covered like the frozen seas of 
the north, with constant fogs. i Subsequent experiments will 
show how far our explanation of this inequality is correct; of 
which we have now more hopes, as convenient accurate appara¬ 
tus have been discovered to letch up water from any depth, at 
ples^rc, and unmixed. 

♦ *1^6 considerable number of observations (there are one hun¬ 
dred and sixteen of them) on the temperature of the sea below 


Dlfccovcry under Baron Krusenstem. See this Journal, Vol. H. p. SAG. Vol. III. 
p. S4 Tm Vol. TV, p. 185.—268, Vol. V. p 206, 220,; and Kotzebue’s Foj^iagr, 
Vol. lit. p. 425,r-.Ki>. 
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the surface, Uieir extent over waters of the ocean remote from 
each other, and probably, also, their accuracy, give them a de¬ 
cided claim to the attention of the natural philosopher; ahd 
the perseverance witli which they were continued, under various 
circumstances, does honour as well to the Naturalist of the Ex- 
j)edition, as to the commander, who not only in calms, but in 
some periods, almost daily, afforded the necessary assistance. 
They were all made with Six’s Thermometer, which is a 
good assurance of their accuracy. It is certainly remarkable, 
that an instrument so simple, so convenient in the use, so cer¬ 
tain in the results, and which has been long known, is not more 
/requently used for this purpose ^ s» fliat in the latest sciintihe 
voyages, much more uncertain thermometers have been used, 
to which only the deep sea clamm of Captain Ross forms an 
exception. 

Our observations fall under two heads: measurements of the 
temperature in diHerent depths, in the same places of the ocean, 
and in statements of the warmth in the usual soundings, from 
sixty to eighty fathoms, in different places. ♦ 

The most complete observations on the changes of the tem¬ 
perature, in increasing depths, are, in the South Sea, of the 
13th and 14th of Septtraber 1817, in SO” north latitude, and 
148” west longitude. Besides confli ming the general law, that 
the cold increases with the depth, they also afford the follow¬ 
ing results. , 

1. The upper parts of the water show a particular warmth, 
as the temperature, in the first eight fathoms, diminished only 
0°,4 R., but from that depth to twenty-five fa thorns, "full 6° R. 
From twenty-five fathoms to a hundred fathoms’ depth the de¬ 
crease of warmth is consideAbly less, since, in the next twenty- 
five fathoms, it is only 1”,7 11-, and in the next fifty fathoms, 
only l°,5 S.; a decrease which amounts to only the tenth 
part of the preceding. It is still slower between a hundred 
and t)irec hundred fathoms. 

2. If we compare these observations with those of the 6tli of 
Jtine 1816, in 37” north, and in 199" west longitude, conse¬ 
quently, in the same parallel of latitude, the influence of the 
season is particularly observable in the temperature oti the 
surface, which in June is 13” R., in September IS'’R. It, 
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however, does not go much deeper than from twenty-five to 
fifty fathoms; and at an hundred fathoms it is already within the 
limits of llie accuracy of sucli observations; for we have, 

f 6th June, 9,° 4 Reaumur 
Fta* 100 fathoms 4 13th Scptemlier, 9, 4 — 

(14th September, 8, 6 — 

3. A certain coincidence witli these results, only on a gi eater 
scale, IS shown by the experiments of the 15th of November 
1817, in 9“^ N. Lat., and 205° W. Long., in which the temjx*ra- 
ture decreases from the surface to about sixty or sc^enty hi- 
thorns, rapidly and uniformly, from 24%7 R. to 8°,8 H. From 
9 t<» 101 fathoms, this^ npid^ decrease, instead of pnx;eed- 
•ng, is suddenly reduced to the small amount of O^O R. 
Rut if we compare these observations with those immediately 
preceding and succc'cding them, of the 13th, 14th, and 17th 
of November, wc shall hesitate to draw from thorn decisue con¬ 
clusions. 

The observations of 13tli April 1816, in 15° S., and 130 
W, follow a quite ddferent course' from those in bejilemlx'i 
1817, 111 36 N. The decrease of warmth from the surface, 
to as far as a hundriHl fathoms’ depth, is much more ineonsidcr- 
ahle, being here only S’,6, there nearly treble, namely, 9°4, 
Rcaurn. It becomes more considerable between a hundred and 
two luindrcxl fathoms, namely, 8*,8 R. Remarkable as this 
inequality is, it yet seems impossible to aj>cribe it tf> an error in 
the obsenation,rsuch as t<JO s<xjn drawing up the thermometer; 
for, on the one hand, the regular course of the experiments of 
tlie 14th September 1817, ami their coincidence with I hose of 
the 13th, at the dcjiths of 0, 25, aiuf 100 fathoms, dixis not 
allow us to sup|K)se any thing of‘die kind ; on the other side, 
the observations of 16th April 1816, find tlieir confirmation in 
the preceding one.s of the 7th April, in 18* *S., which ^ve a 
difference of 0 to 125 fatfioms of 4”,8 R., that is, from 0 to 
100 fathoms; hkewisc R. The same obsci'vations then 
give ior thp second hundred of the depth in fathoms, hkewisc 
alxmt 8° Renurour. 

It not to be disctivcred from the observations, whence this 
difference in the progressive decrease of the womith arises. 
It cannot well be ascribed to the influence of the seasons, at 
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least in Lat. 35® N.: the observations of June and September, 
show an agreement with each other. The reason perhaps is, 
til at the perpendicular rays of the sun penetrate the water, be¬ 
tween the tropics, to a greater depth than in latitudes where the 
sun never appears in the zenith. The place of constant tem¬ 
perature, independent of the seasons, must probably lie mnch 
deeper l)etween the tropics than lieyond them. 

5 . The observations of tiie 22d of September 1817, in 28® N. 
IjSt. and in 152° W. Long, seem to pre'sent a much more uni¬ 
form course, particularly if we si t a^de the statement in twenty- 
five fathoms’ deptl\, which does not appear to agree with the 
higher or lower observations. Wftjilive from them a decrease 
<>f heat, of 3°.5 R. for the first fifty fathoms; 3°6. R. for the 
second fifty fathoms, and 4P.S R. from a hundred to two hun- 
tlred. 

The collective observations on the prt)gress of the decrease of 
heat were made in the South Sea. From the Atlantic Ocean we 
received only a few insulated statements, for depths of a hundred 
to two hundred fathoms. The experuueiits in both oceans ^e 
arranged in the following Table. 


WARMTH of the SEA-WATER at different depths, ar¬ 
ranged according to the Geographical Latitudes hi degrees iif 
Rcaunmi^s Thermometer. 


1 

Month. 

Surface. 

70 to 90 
Fathoms. 

100 , 

Fathoms. 

200 

Fathoms. 

300 

Fathoms 

Latitude. 

t 

G 

0 

1 ^ 


April 

21.0 

--- 

17.2 ‘ 

9.9 

_ 

18 S. 

125 W. 


— 

21.4 


17.8 

10^ 


15 

134 


‘ May 

22.G 


13.5 


1 N. 

177 


Nov. 

24^5 


10.7 



9 


In the South Sea. 


23.0 

14.1 

_ 


.... 

12 



Dec. 

22.1 

12.8 



.... 

16 

240 



21.7 

16.6 

— 

— 

— 

18 

224 


Sept. 

20.1 

.... 

13.0 

8.8 

— 

28' 

162 


June 

ia7 , 


13.5 


9.4 

29 

199 


Sept, 

18.0 

‘ 

9.3 

7,0 

5,4 

(4.8)* 

36 

147 

• In 400 Fathoms, 

June 

13.0 

-- 

9.3 

— 

5.0 

37 

190 


Jan. 

10.4 

.... 


3.2 


44 S. 

67 


March 

17.3 

— 

12.3 

— 

■ 

34 

27 . 

f In the Atlantic. 

) Ocean. 

April 

15.8 

12.8 

«... 

7.9 


31 

15 

Oct. 

16.9 


10.6 

— 


30 N. 

15 


• 

16.4 

El 

— 

11.0 

H 

39 

13 

• 
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The temperatures in the usual soundingfi from 70 to 80 fa¬ 
thoms, appear, on account of tlieir considerable number, from 
which mean numbers may be df^luced, the best calculated to 
supply fuitdamental data. Yet some singular results appear in 
them. Among those is the statexncnt in the South Sea, iliat 
in 18® N. Lat. ami 76 fathoms’ depth, in December, the wa¬ 
ter was R. warmer than in 11" N. Lat. and 70 fathoms depth, 
in November. Perhaps the local places of observation have had 
here some influence. The observation in 11" I^at. lies in the 
west of the Mariana islands, fand in the north of' the Philippines, 
consequently sheltered against the Manner currents from the 
south, by a kind of M'all, k»'J open only to the north, while, on 
the other hand, the })lace in 18° L.a1. lies more in the open sea. 
The temperature, found at a tlepth of 90 fathoms, in the Chi¬ 
nese Sea, to the west of Lm^'on, is ren)arkably cold ; j^erhaps 
in consequence of the north-east currents prevailing in Decem¬ 
ber. 

Almost daily observations on the temperature were made in 
the Atlantic Ocean, from the iiOth of April to the 13th of June, 
1818, mostly at a depth of 70 fathoms. In order to balance 
the possible errors of the observations whitb may arise from the 
difference in the time that the thermometer was under water, I 
have added several together, and noted the mean number. They 
are in the following Table. The figures in parenthese^ show 
the number of observations, the mean of whicli is given. 



This table shows a similar anomaly to that which we noticed 
in the Seuth Sea. That is, the proportionately low temperature 
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near equator from 5° S. to 10” N. Perhaps the greater h6at 
between 20“ and GO” of I^t. might be a remnant of the 
southern summer. But the considerable increase of tempera¬ 
ture in the zone, Ijetween 15“ and 30° N. Lat. is still more re¬ 
markable. For though, towards the end of May, the sun 
was near the zenith of those parts, yet this influence, w'hich 
could be only commencing here, must have shown itself in the 
waters near the equator, which the sun had just traversed 
at the time of those observations (in April), which was by no 
means the case. The temper; stiirijs at the surface indicate in¬ 
deed this influence of the sun, being the highest at the equator 
(22^° II.), while the southern hji!£,«OT' the tropical seas Iiad al¬ 
ready assumed an autumnal temperature, since we observe here, 
in 17° S., the same warmth (18^‘ H ) as in 30" N. 


Aut. XXIX ,—Jccount of the Olm'rvatians made at Liverpool 
on the Solar Eclipse of September 7. ro20. By Thomas 
Stewaut Tiiaill, M. D. F. R. S, E Jcc. &c. Communi¬ 
cated by the iVuthor. 

T- HE following instruments were placed in the garden of my 
house, for the purpose of observation : 

A gland Herschel 7 feet reflecting telescope. 

A Ramsden achromatic telescope. 

A small reflecting telescope by D. Adams, I'eet. 

A new barometer by Bate, with adjustments for level, and 
rack-work nonius, S?c. •It was hung in a sheltered place, front¬ 
ing the north, so that its t^jermometer gave the indications of 
the teraperature in the shade ; but the wind was not sweeping it 
very freely. 

A Leslie’s photometer. 

Rutherford’s register thermometer for both extremes. 

Another register for lowest depression, hung fronting west, 
but screened. It was always 1“ or 1 higher than that attach¬ 
ed to the barometer, and was not noted, being only compared 
occasionally. ' 
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Two other therniometers by Ramsden and Lovi, all of whkh 
agreed on previous trial. 

Just as observations were b^;inning, the sky, which had been 
hitherto bright, became cloudy, and just as the eclipse began, 
the sun was wholly hidden in clouds, and did not again become 
visible, except for a few minutes after the greatest obscurity. 


Note (^'OBSEitvATloMi made during- the Idclipsc ofStpt. 7. 1820. 


Hour. 

Barom. 

Thenn. 
attached 
to Bar. 

Therm, 
in Sun. 

2 tt 

2 tJ 

S'S 

4_ 

General Remarks. 

u 

’ 

Inches. 



o 

t 

11 

30 


65 

774 

78 

8ky tolerably clear. 

13 

0 

30.13 

65 

694 

16 

Sky overcast with thick clouds. 

12 

If 

15 

24 35 

30.13 

63} 

67 4 
67 

19 

39 

Sky with some openings in it. 

Do. 

12 

35 


644 

71 

59 

Sun imperfectly \isible, hut di.sk obscure. 

12 

43 

30.14 

64} 

70 

16 

A few drops of ruin. [place of S. invis. 

1 

0 

mi 3 

6# 

G5 

19 

Sky lowering, uniformly obscure; drizzling rain; 

1 

8 

30.12 

65 

9 

Sky darker ; threatens rain ; remove telescojies.. 

1 

24 

30.13 

61 

60 

9 

Driz. rain almost ceased; gust of wind; S. invis. 

1 

35 

.30.13 

60 

5 

Black sky ; wind caused expu.sed therm, to sink 

1 

43 

30.13 

60| 

604 

5 

Darkness about this time greatest. [much. 

1 

45 

30.13 

60| 

60 

3 

This seemed the moment of greatest dar|cness. 

1 

55 

30.13 

60} 

61 

4 

Both thermometers nearly equal ; sky lowering. 

2 

5 

30.13 

61 

69 

8 

Body of him partially eclipsed; visible about 1' 

2 

15 

30.14 

61 

62 

9 

[or 2', pale. 

2 

25 


611 

624 

9 


2 

29 

30.14 

624 

12 

"♦ 

2 

35 

30.13 


63 

14 

Clouds a little broken, but sun invisible. 

2 45 

30.13 

62 

64 

20 

% 

2 

.50 

30.13 

62 

64 

13 

Heavy clouds again closed all round. 

2 

55 

30 13 

62 

64 

10 


3 

7 

30.13 

at 

63| 

9 

Calculated end of the eclipse. 

3 

15 

30.14 

62 

63} 

12 

Sky as dense as any time of celipse; more light 
No rain, but uniformly cloudy. 

S 30 

30.14 

624 

64 

10 

3 45 

4 35 


624 

64 

10 

45 

All the instruments removed except Photom. 

1 11 a clear gteam of simshine. 




The rain was only a few drops: it begun about 12^ 4<5', and 
continued till about 24'. The rain was wholly over before 
1** 35'. It is singular that die thermometer attached to the ba¬ 
rometer, in two inslanct's stood higher than that exposed which 
hung on a w'ull fronting the south. This must have been owing 
to currents or gusts of wind, to which the latter was much more 
exposed than the former, which was sheltered by the foliage of 
trees. The minimum of temperature during the whole time by 
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the register thermometer, was exactly 60° *, and this was exactly 
at the time of greatest obscuration. 

The wind was SW. through the day, a gentle breeze, until 
about one o’clwlv, when it blew in gusts, but soon subsided; 
and about four or five o’( lock it was nearly calm. 

Ih the Table, the time was taken by my watch, which was 
afterwards found by Mr lloskell to be 51" slower than the true 
time at Liverpool. 

liTVEUPOOL, ) 

November 18J2]. j • 


Art. XXX .—Observatums on the Variation and Dip of the 

Needle^ made during' Kotzeiwe s Vopagr of Di,seoverp. 

Jil-ivixG already laid before <'ur readeis the rnaguetical ob¬ 
servations which liave been made during the recent expe¬ 
ditions to the Arctic Regions, we have been at fiome [)ainh'^to 
colled, from the iVecount of KoLzebue'’s V^iyage of Discovery, tiiC 
various (»i>servations on the variation and dip of the needle 
which are scattered through that worl;. 

Although the Rurick luivigaLetl that part of the South Raci- 
fic Ocean where the variation curves are returning lines, which 
have a sort of pcar-sliftpe, yet Captain Kotzebue’s observations 
(1<* not eommence till he had passed through the most interest- 
ing group of these curves. It is to be regretted, tex), that his 
observations ceased, wdier^ he was navigating dial iHirtion of the 
Iiidiau ?ea, where he must have crossed no less than three lirncM 
the line of no vai-iation, wliieli suffers such singular inflexions in 
that part of the world. 


In the following Table of observations, we have added in the 
last column the declination of the needle, as givini iii Hansteeii’s 
variation chart, w'hich w^e have published in a preceding volume. 
The agreement between these measures and those of Kotzebue, 
is very remarkable. 
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OB8ERrATWN8 OH 

the Variatim if the Needle, made during 

Kotzebue's Voyag 

e (f Discovery. 

Variation from 

Longitude. 

Latitude. 

Variation. Hanstcen's Chgrt. 

138*47 West. 

14*15'll'south. 

5 0 East. 


144 set 

14 57 20 

5 36 E, ■ 


146 46 

15 20 

6 16 K. 

6 

14B 41 

15 0 

5 37 E. 

64 

157 34 32" 

9 1 35 

6 28 E. 

7 

175 27 65 

Equator, 

8 4 E. 

10 

190 9 23 

11.11 20 North. 

11 18 E. 

11 

163 41 

66 16 39 

27 OE. 

27 

171 12 30 

IfSS 43 11 
d^\ssf as 

23 0 E. 

24 45 E. 

24 

24 

122 12 30 

37 48 33 

16 5E. 

13 

157 52 

21 17 57 

10 57 E. 

9 

190 6 50 

9 32 36 

11 0 K. 

11 

189 43 45 

9 28 9 

11 38] K. 

11 

189 7 59 

8 54 21 

11 30 E. 

11 

188 SO 25 

8 43 10 

10 50 E. 

11 

188 52 7 


1111 E. 

11 

188 48 

8 18 42 

11 581 E. 

11 

190 0 10 

10 17 25 

n 15 30 E. 

11 

166 31 53 

53 52 25 

19 24 E. 

19 

169 39 21 

16 45 36 

9 47 K. 

91 

215 9 54 

13 26 41 

5 34 E. 


The following are the ojily observations on the 

dip of the 

needle that are given by Captain Kotzebue. 

« 

Longitudet 

Latitude. 

Observed Dip as existing in 

Dip. Hansteen’s Chart *. 


a t n a I u a > o 


122 12 30 W. 

37 48 33 

62 46 

< 0 

157 52 

21 7 57 

^ 43 

32 

190 6 50 

9 32 36 

17 55 

4. 

166 31 53 W. 

53 52 25 

68 45 

67 


We have added the dip from Hanslceii’s chart, for 1780. 


Aut. 'SJliSS.l.-^Procecdmgsof the Royal Society of Edinburgh. 

'^Wov. 5. 1821.— X HE Royal Society resumed its sittings for 
the ensuing sesi^ion. 


• Scythia Journalf Vol. IV, p. 3t3. 
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Professor Wallace read a description of a new instrument, 
wliicli he calls an EvJbgraph, for copying drawings, either on 
an eniarged or a reduced scale. Tlic instrument itself was cx- 
hibired to the Society. 

A letter from Captain Boswell, R. N. to James Russell, Esq. 
was road, giving an account of Cleopatra’s Needle, and of the 
method by which he proposed to remove it to England. 

Nov. 11).—A paper l>y Robert Stev enson, Esq. civil engineer, 
was read, entilied, “ Obfservafions on In and Off shore Tides!''' 

At the same meeting, a notice by Dr Brewster was read, 
“ On Visioji through Coloured Glosscs^and on theW application 
to Telescopes and Microscopes MagnitudeC Tliis pa¬ 

per is published in the present Number, p. 102. 

Nov. 2G.—At a general meeting of the Society, the following 
gentlemen were elected ()ffic*e-beai’crs and Counsellors for the 
ensuing session. 

Sir Wai.ter Scott, Baronet, President. 


Right HonourdMe Lord Graj, 
lion. Lord Glenlec, 


V ice-Pr^idents. 


Dr Brewster, General Secretary- 
Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curator of the Museum. 

PHYSICAL CLASS. 

Sir G. S. Mackenzie, Bart. President. Alexander Irving, E-sq. Secretary, 

Councilors front the Physical Chass, 

Professor Russell. Henry Jardine,«Esq. 

Dr Hope. Sir .Limes Hall, Bart. 

Professor Wallace. Dr Kennedy. 


literary CLASS. 

.—Henry Mackenzie, Esq. President. • Sir William Hamilton, Bart. Secretary. 

Counsellors from the Literary Class. 

Sir John Hay, Bart. Reverend Mr Alison. 

Rev. Dr D. Ritchie. Thomas Thomson, Esq. 

Right Hon. Lord Chief-Baron. George Forhes, Esq. 

Dec, 3.—Dr Kennedy laid before the Society a letter from 
Colonel Wilkes, with ^mc preliminary observations on the me¬ 
thod employed by the natives of India in quarrying, transport¬ 
ing, and raising a granite obelisk, about seventy feet high, which 
was erected at Seringapatam by Purneah Dewan, to the memory 
oti Josiah Webbo, Estp who died in 1805. • 
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At the same meeting, a paper by Dr Brewster was read, “ (ht 
the Distribution Silex in the Equisetum bi^nialc, and other 
Siliceous Grasses." 

Dec. 17.—Dr Macdonald read a paper “ On some PecuiiarU 
ties of Vision." 


Art. XXXII.— Proceedings of the Wernerian ‘Natural History 

Smicty. (Continued from Vol. IV^ p. 4.27.) 

1821, March 10.—this meeting, Mr W. C. Trevelyan 
read a geognostic account^t*Niie rocks in the neighl)oitrh(»od <jf‘ 
Bamborough Castle, illustrating his description by a plan and 
specimens. Dr Robert Knox cbmrminicatcd to the S(jciety some 
particulars relative to a Ca/fre albino lately seen by him at the 
Cape of Good Hope : and Mr John Deuchar, lecluier on Che¬ 
mistry, gave an account of tbrix? very large loadstones, brought 
from Moscow, Mr Deiichaf’s account of these reniarkahle 
loadstones has already apjx3ared in this Journal, Vol. I\'. p. 4£6. 

March 24.—The Secretary read a conummication from IMr 
EdmohsUjnc of Unst in Shetland, describing a new speties oi' 
gull found there; and at the same time a specimen of the biid 
was exhibited. The Secretary likewise read to the St)cicty re¬ 
marks by Mr Burke of Calcutta on a Tartar book, some time 
ago presented by the Marquis of Hastings to the College Mu¬ 
seum. * 

Professor Jameson then cijinmunicated to tlie Society a geo- 
gnostic survey of the country around Ijiverness, and of the Great 
Glen of Scotland, made by Mr Gporge Anderson of Inverness, 
illustrating the description by reference to a large plan of the 
district, and to specimens of the rocks and minerals. At the 
same meeting, Professor Jameson exhibited a very fine stuffed 
specimen of the Tapir of Malacca, and made some remarks on 
the habits of the animal, and its analogy to the 'I'apir of Ame- 

• April 7.—The Society met; but the funeral of Dr Ghegory 
having been fixetl for this day, an immediate adjournment took 
place. 
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- April 14.—The Secretary communicated the result of a se¬ 
ries of metetmJogical observations made at Clunie, Perthshire, 
by the Reverend Dr Macritchie. Also the desc.ription of a very 
largo fossil reed, or tree, which occurred in the sandstone on the 
coast of Northumberland, illustrated by an etching, by Mr 
W. C. Trevelyan ; and a notice regarding the extent of the 
plantations of the Duke of Aihole in Perthshire, by Mr Graham. 

. Professor Jameson gave the Society an account of a map of 
the Interior of Africa, illustrative of the course of the Niger; 
constructed by Mr Macqueen of Glasgow. 

Mr Stevenson, civil engineer, then*read an account of the ex¬ 
plosion of a high-pressure steam-lx>il^ at Lochrin Distillery, 
near Edinburgh. This interesting'^nimunication has already 
been printed in t’.is Journal, Vol. V. p. 147. 

April 21.—The Secretary read a biographical account of the 
late William Wright, M. D. &c. communicated by the Doctor's 
relatives. 


Professor Jameson read a cominunicalion from Dr Flemina- 
of Flisk, dcst’ribing the growth of a plant resembling a Trichia, 
in a solution of succinate of ammonia, illustrated by a drawing. 
This pajx?r will be found in this Journal, Vol. V. p. 164. 

Mr David Bridges afterwards gave an account of a new in¬ 
strument for reducing drawings or wi itings, called the Apograph-., 
invented by Mr Smith ol' Mauchline in Ayrshire; and Mr Smith 
l;)eing present, shewed the mode of using the instrument. 

May 19.—Professdr Jameson read a paper of Professor 
Agardh's, on the Metamorphoses of Algte; aiTd likewise com¬ 
municated a series of meteorological observatiims made by Dr 
Knox at the Cape of Gtiod Hope, which are published in thi.s 
jJ.ournal, Vol. V. p. 279,—21^3. 

Mr Falconar communicated a notice regarding the Tulipa 
oculus solis, a rare species of tulip sent by Lady Idston from 
Constantinople, and which had flowered in the garden at Car¬ 
lo wrie. 

Mr Deuchar then read a paper explanatory of a cause for the 
occurrence of drt>ps of water in the interior of regularly shaped 
crystals. 

I'he meetings of the Society were adjourned till November. 
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I. NATURAL PHILOSOPHY. 


ASTROTjJOMY. 

1. Bur^s Ohservaiions mi the Eclipse of the *lih Sept. 1820. 
—Being desirous of seeing an annular eclipse of the sun, the 
Cltevalier Burg went for this purpose to Klagenfurth in Carin- 
thia. The cloudiness of the weather prevented him from seeing 
the iK'ginning and end of the eclipse, and also the first interior 
contact; but he observed' the evanescence of the ring to take 
place about S** 16' 57".6 of true lime, or 3'‘ 14' 4C".4 of mean 
time. The latitude of uj&'ipflftcc of observation he found to be 
46° 3T 37*^; and the longitude, by various observations, was 
47' 51".2 East of Paris. By trigonometrical operations, the 
longitude of the Cathedral of Klagenfurth was 47' 52",8; and 
its latitude 46° 37' 37". The distance of the place of observa¬ 
tion west of the Cathedral was 0".5. By comparing the obser¬ 
vations made at Klagenfurth with those at other places, M. Burg 
concludes that tliey cannot be made to agree, by adopting the 
diameters of the sun and mwn, as given in Dclatnbre's tables of 
the sun, and his own tables of the moon. He found, that the 
sum of the semidiameters must be diminished by 6".2, and their 
difference by 1".6; the semidiamoter of the sun by 3".9, and 
.that of the moon by 2''.3. IM. Burg Itad deduced an analogous 
result respecting the sernitiiameter of the il-ioon, fnan observations 
of the immersifKi of stars of the first and sticond magnitude lie- 
hind her limb; but as his researches rcs|)ecting the moon’s nodes 
did Hot require any such diminution ip the semidiameters of the 
two luminaries, he is disposed to think that the above i^esults 
may be owing to irradiation and inflexion.— Astrmwmischc 
Nachtich^^f No. I. p. 14. 


2. Astronomical Journal.-—‘'The first number of a new astro¬ 
nomical journal, entitled, Astronomische Nachrichtefij by that 
ingenious and active astronomer, M. Schumacher, Professor of 
Astronomy at Copenhagen, has just been published at Altona. 
Each number is to consist of a single quarto sheet, to be publish¬ 
ed whenever the Editor has received sufficient materials for it; 
and when any particular astronomical news is of an urgent na- 
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ture^ a half sheet will be published, to avoid delay. Twenty- 
four numbers will make a volume, for which a title and index 
will be given. The articles in the first number arc by Professor 
Posselt of Jena, Professor Nicolai of Manheim, Dr Olbcrs of 
Bremen, and the Chevalier Burg at Copenhagen. ^ 

3. Astronomical Observations made at Buahey Heath., Stan- 
moi c. — 


Latitude 51° 67' It"3 North ; l.on^itudc West in tune, 1' 20" 93. 
1821, 

Aug. 4. 


Iiiitirersion of Jupiter’s ) 
second &.itclilte, f 

Aug. 11. Imme'sion of Jiijiiter’ij \ 
siroiid satellite, j 

Aug 11. Otcultation of llinmcrs, 
A Aqutiiius, ) Fmors* 
Stpt. 11. Tra it of Jupitci’b first ) 

satellite, I 

» ' 

Sept. 11. tinersion of Jupiter’s ) 
third satellite, ) 


h / 

11 04 31 
11 06 25 

13 42 25 


IJ 4,'c 


3 


45 

17 . 


mean time at BuRhey. 
mean ^ime at Greenwuh. 

mean time at Bushey. 
mean tune at Greenwich. 


•s. JL ^17.81 . .. B u 

** V 39 IG ' Ome at Bushey. 

10 23 29 mean time at Bushey. 

10 24 50 mean time at Greenw ich. 

10 30 12 mean time at Bushey. 

10 31 33 mean time at Greenwich. 


'riic unniersion of a Atjuaiius was instantaneous, and the time 
ceitain lo a second. Dew having tendered the object-glass of 
the telescope somewhat obscure, the emersion was not so accu¬ 
rately determined. The appearance of th^* star, when in con¬ 
tact with the mtion, renders the idea of a lunar atmosphere very 
im])robal)le. 


METFOBOLOOV. 


4. Hcmatkablc Aurora seen at Jicllevillc^ Inveincsstshire^in a 
Tlmnth t »SVo/w.—O^i the eve nng of the 23d August, about half¬ 
past nine o’clock P. M. when there was not a lyeath of wind, and 
when the thermometer stood at 63*, the noise of very distant thun¬ 
der was heard towards the south. Sheets of very brilliant light¬ 
ning illuminated the sky, issuing, in general, from a small black 
cloud near the horizon. was surprised, however, to observe, 
that, with the exception of a few thin black clouds, which were 
rendered visible by the lightning, the'greater part of the sky 
was covered with shining masses, like those which form the 
aurora borealis. The stars were easily seen through this lumi¬ 
nous matter, which was arranged in irregular masses, separated 
by clear intervals, but having a tendency to assume the appear¬ 
ance of irradiations, diverging from the cloud whence the light¬ 
ning appeared to issue. When the lightning flashed, it was pro- 
jpagated in a particular manner along these masses of light; but 
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what, was \cry singular, the luminous jc^tchcs wej-e amstaiiUy 
hi a treniuloiis or undulating nuitiun during the intervals of the 
flashes of Jiglitriing. They shifted their place, and changed 
their fofiii, exactly like the light which appears in many of the 
varieties of the aurora borealis. As the luniinous clouds now 
described, did not ajipear in the northern part of the horizon, 
and \yere distinctly relntt'tl, in their position and fomi, to the 
thunder-cloud from which the lightning emanated, we are en¬ 
titled to refer the twa) classes of phenomena to the ptx’uliar electri¬ 
cal condition of the atnjcsphere. niul to su]»pose that the phenome¬ 
na of tlie aurora borealis may have an analogpus origm.—D. Jl. 


o'. Dr WoUftMoft the IitiiiQ^ o^ ofihe JEthrioscopc. — We have 
received from (nir ingenivms c«)rrcHpoi;deni, Mr Murray, the tle- 
scription of a new yl^lhrioscope of his own invention, which we 
intended to have printed in this Number. As the introductory 
jiart, however, coniains re}>cated reference to Mr la-slie as the 
inventor of that instrument, we deem it necessary to make the 
following claim to that invention, in Iwhalf of our distinguish¬ 
ed countryman Dr AVol]aston,as an ajwjlogy, both to our readers 
and to Mr Murray, for questioning the accuracy of the liistori- 
cal part of his paper; 

Bchwc iJie publication of the late Dr Wells’s ingenious work 
on Dew, wbicb appeared in 1814, “ Dr Wollmtmi c,rposed ti 
etmeove mcUdlie mrrror, turned upwards the free air, with a 

thermimieter placed in its foeus, and prove^. the loxecrin^ of' its 
temperature nfter^a, short iivu' (f its beirg^ thus eaposedT At 
what time Dr Wollaston made tins elegant experiment, we do 
not know, but he cominumcated it to M. Biot, who publish¬ 
ed an account of it in the Bulletin *des Sciences par la So- 
eiete Philornathiquc, for Ntwemher^ 1816, in a -pairKir entitled, ’ 
Stir hi Deperditiou dc Cuhoriipie, (pi uccasionne le liayonnement 
ties Corps xjers Us del. ' A short abstract of the above paper 
of M. Biot was published on the 1st April IHII, in Mr Brande’s 
Journal, Vol. III. p. 184. and this abstrac^t contains the above 
paragraph which we have quoted in Italics. 

Mr Deslie’s pajier on tlie aethri()scf)]:)e was read to the Royal 
S<x;iety of Edheburgh on the Itith March 1818,-and he himself 
states*, that it was invented hv him after Oetoiier 1817. This 


' lulinVurjih TmnsactionK, Vol. VIII. p. 484, 485. 
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paper contains no allusion whatever to the experiment of Dr 
Wollaston, which has been truly characterised as an elegant one 
both by M, Biot and Mr Brandc. If Mr Murray, after examining 
thfe works referred to, shall consider his. historical statement re¬ 
specting the lEthrioscope as correct, we shall willingly retain it, 
as it is not our business to decide for others. 

OPTICS- 

6. RemarkaJble Dichroism of' Tourmaline. —A very interest¬ 
ing specimen of dichroitic tourmaline in the cabinet of Mr 
Allan, exhibits the most singular confrast of colours that I have 
yet found in any substance. The plu^ is cut perpendicular to 
the axis t>f double refraction, andUedso* to the axis of the prism. 
In the direction f'f the axis the colour is a deep and brilliant 
blue, w'hile in a direction at right angles to the axis, the colour 
is a very pale red approaching to pink;—D. B. 

MAONKTISIM. 

7. On the best kind o/‘Steel and Form fur a CompcLss-Necdle. 
—In the Bakerian Lecture “ on the best kind of steel and foriii 
for a compass-needle,by Captain Kater, published in the Phil. 
Trans. 1821, Part I. the following results are given ,—“ 1. That 
the best material fi>r compass-needles is cloiik~spring; butcare must 
be taken in forming the needle to expose it as seldom as possible 
to heat, otherwise its capability of receiving magnetism will 
l>e much diminished.—That the best form for a compass- 
needle is the pierced r/wmbu^’, in the pro|>ortioti of about five 
inches in length to two inches in widtli, this form being suscep¬ 
tible of the greatest directive force.—3. I'hat the best mode of 
tempering a compass-needi^ is, first to hai'den it at a red heat, 
and then to st)ften it from the middle to about an inch from each 
extremity, by exposing it to a heat sufficient to cause the blue 
colour which arises again to disappear.—4. That in the same 
plate of Steel of the sizi^ of a few s(|uare inches only, portions 
arc fo&nd varying consiilerably in their caj:)ability of receiving 
magnetism, though not a]>]>arently differing in any other respec^t. 
—5. That polishing the needle has no effecjt on its magnetism. 
—6, That the best mode of communicating magnetism to a 
needle, appears to be by placing it in the magnetic meridian, 
joining the opjx>site jioles of a pair of bar magnets (the mttgnets 

VOL. VI. NO. 11. JANUARY 1822. M 
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being in the same line), and laying the magnets so joined flat 
upon the needle with their poles upon its centre; then having 
elevated the distant extremities of the magnets, so that they may 
form an angle of about twf) or tliree degrees with the needle, 
they are to be drawn from the centre of the needle to the extre- ^ 
miti^, carefully preserving tlie same inclination, and having 
joined the poles of' the magnets at a distance from the needle, 
the operation is to be repeated ten or twelve times on each sur¬ 
face.—7. I'hat in needles from five to eight inches in length, 
their weights being cqual^ the dircctiA^e forces arc nearly as the 
lengths.—8. That the ^rective force docs not depend upon 
extent of surface, but iAwji^j^tlles of nearly the same length and 
form, is as the mass.—9. Tliat the deviation of a compass- 
necdlc occdsloiied by the attraction t)f soft iron, depends, as Mr 
Barlow has advanced, on extent of surl'ace, and is wholly inde¬ 
pendent of the mass, except a certain thickness of the iron, 
amounting to about two-tenths of an inch, which is requisite for 
the complete developement of its attractive energy.’" 

8. Effects of Magnetism on Cliroivomcters .—In t)ur two pre¬ 
ceding Numbers, we have had occasion to direct the attention of 
our readers to the very interesting and valuable researches of 
Mr Barlow, respecting the effect of magnetism on chronometers. 
The following interesting anecdote relative to this subject, has 
been communicated to us by an esteemed correspondent : 

“ When Harrison’s timekeeper was utider trial at Richmond, 
it did not gt> fis was cx})ccted. No one suspected the cause, 
till his late Majesty George III., who interested himself much 
about the machine, suggested that it. was aftected by a magnet 
which was lying near it. The magnet was removed, and the 
timekeeper recovered its rate.” 

ELFXTKO-MAGNETISM. 

9. New EUctro-Magnetic Apparatus .—Mr Faraday of the 
Royal Institution, has recently constructed a new apparatus for 
the revolutions of the wire round the pole, and a pole round the 
wire. “ When Hare’s calorimotbr was used to connect with it, 
the wire revolved so rapidly round the pole, that the eye could 
scarcely follow the motion, and a single galvanic trough, contain¬ 
ing ten pair of pLites on Dr Wollaston’s construction, had power 
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t^nou^h to move tlie wire and tJie jhjIo with considerable rapidity. 
It consists of a stand, about three inches by six, from one end of 
which a brass pillar rises about six inches high, and is then con¬ 
tinued horizontally by a coj)per-rod over the stand ; at the other 
end of the stand a co})per-plate is fixed with a wire for commu¬ 
nication, brought out to (me side; in the middle is a similar plate 
and wire; these are both fixed. A small shallow glass cup, 
supported on a hollow hot of glass, has a plate of metal cement¬ 
ed to the bottom, so as to close the aperture, and form a con¬ 
nexion with the plate on the stand ; •the hollow hxjt is a socket, 
into which a small cylindrical bar-mag*iet can be placed, so that 
the u])per pole shall be a little al^sti' C the edge of the glass; mer¬ 
cury is then pourr-d in until the glass is nearly full ; a rod of 
metal descends from the horizontal arm perj)cndiculaily over this 
cup; a little cavity is hollowed at the end and amalgamated, 
and a piece of stiff copper-v ire is also amalgamated, and placed 
in it being attached by a ]necc of thread in the manner of a li¬ 
gament, passing from the end of the wire to the inner surface 
of the cup; the lower end of the wire is amalgamated, and fiit- 
nished with a small roller, which dips so as to be under the sur¬ 
face of tlie mercury in tlie cup beneath it. The other j)late on 
the stand has also its cup, W'hich is nearly cylindrical, a metal- 
pin passes through the bottom of it, to connect by contact with 
the plate below, and to the inner end of the pin a small round 
bar-magnet is attacheck at one pole by thread, so as to allow the 
other to be above the surface of the mercury •when the cup is 
filled, and have freedom of motion there *, a thick wive passes 
from the rod above dowm perpendicularly, so as to dip a little 
w^ay into the mercury of the cup; it forms the connecting-wire, 
and the pole can move in aSy direction round it. When the 
connections are made with the pillar, and either of the wires 
from the stand-plates, the revolution of the wire, or pole above, 
takes place; or if the w ires be connected with the two coming 
from the plates, motion takes place in both <!Ups at once.”—- 
Quarterly Journal, No. 

II. CHEMISTRY. 

10 Improvement on We(lg7i'oo(rs Pyro7nei€r.-^lLhe difficulty 
of, procuring clay, which contracts uniformly with heqjt, has 

M S 
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been long considered as an objection to the ingenious pyrome¬ 
ter, invented and used by Mr Wedgewood. Mr Sivright of 
Meggetland, has lately made some experiments on the Agalma- 
tolite or figure-stone of China, and has found that it is capable 
of standing a great heat, and of contracting its dimensions very 
considerably. He therefore proposes to substitute it in place 
of clay in Wedgwood’s pyrometer. 

11. Spontaneous Ejcplosion o/^ Chlorine and Hydrogen .— 
It has been long known that a mixture of chlorine anrl hydw>- 
gen explodes when ex{^)scfl to the direct action of the sun’s 
rays. In order to try if chis effect could be pnxiuced by the 
radiation of a common culinary,fire. Professor Silliman filled a 
common Florence oil-flask (well cleaned,) half full of chlorine 
gas, and was in the act of introducing the hydrogen in the 
pneumatic cistern. “ There was not only no direct emanation 
from the sun, but even the diffuse light was rendered much 
leebler than common by a thick snow-storm, which had coveretl 
the skylight above with a thick mantle, and veiled the heavens 
in a singular degree for such a storm. Under these circum¬ 
stances, the hydrogen was scarcely all introduced before the 
flask exploded with a distinct flame ; portions of the glass stuck 
in the woodwork of the c.eiling of the room, and the face and 
eyes escaped by being out of the direction of the ex}>loision; 
notJiing but the neck of the flask remained in hand. ^J'his 
occurrence then proves, that a mixture ot chlorine and hydro¬ 
gen gas may exp^tnle sjwntaneously even in a diffuse light, and 
even in a very dim light .”—American Journal of Science, 
Vol. III. No. 2. p. 343. 

12. Heat produced in the Shin by Chlorine .—Dr Hare of 
Philadelphia has f(jund, that when the temjK'rature of the air 
is about 60% the band, when immersed in chlorine, experiences 
a sensation of beat equal to 00° or 100°, even though the com¬ 
mon thermometer should not be affected when immersed. Dr 
Hare conjeettwes, “ that a son of chemical action may take 
place between gas and the insensible persj>iration of the 
skin, as the power of chlorine in dissolving animal effluvia is well 
known .”—American Journal of ‘Science, VoK III. No. 2, p. 344. 

13. ^Tesfs for Arsenic.—Hr Porter of the University of 
South*Carolina, considering Scheele’s Green as a test that hks 
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been much relied on for the discovery of arsenic, prepared it in 
the usual way with sulphate of copper and subc^bonate of 
potash. In one experiment a decided precipitate was produced 
from a stronger^ and in another a scarcely perceptible one from 
a weaker arsenical solution. Coffee was then added to the so¬ 
lution of copper, and of carbonate of potash, but witliout ar¬ 
senic, and the effect resembled that of the stronger arsenical 
solution, more than this last was resembled by that of the weak¬ 
er. But what was still more important. Dr Pester found, that 
in the production of Schccle’s green by arseiiic, sulphate of 
cojjpor and carbonate of potash,— cff/romate of potash might 
be substituted for the arsenic, and that it produced a precipi¬ 
tate not to be distinguished by the eye from Scheele’s Green, 
lie ascertained also, that even Mr Hume’s celebrated test, 
nitrate of silver, (as modified in its application bJ^Dr Marcet,) 
gave with chromate of potash a yellow preripiuite, which, when 
placed side by side with one jiroducctl by arsenic, could not be 
distinguished by their colour and appearance .—American Jour¬ 
nal of Science, Vol. HI. No. 2. p. 354. ♦ 

14. Camphor .—“ In the last Number of the Philosophical 
Journal, you did me the honour to insert some experiments of 
mine on the Solubility of Phosphorus in Sulphuret of Carbon, 
I’cnnit me now to add, that if a dmp of the sulphuret is 
brought in contact with a chip of camphor while moving on 
water, the rotatory «notlon is instantly checked, and a film of 
camphor diffuses round the .spot lo some distance. I have 
sometimes observed, when a small portion of floating sulphuret 
of carbon is touched by^a minute fragment of camphor, that it 
glances oft' with extreme rapidity, and is speedily lost in a rota^ 
iory circle. If the campboi**, when dropped on the sulphuret of 
carlxm, be too large, both fall together to the bottom of the 
vessel. Here the camphor is mantled and dissolved by the sul¬ 
phuret, and the instant the liquid spherule is raised to the sur¬ 
face of the water, it darts a film of camphor around it, and dis¬ 
covers uneven ridge.s. throughout.”—J. MtuiEAY. 

15. Chemical examination of a Liquid from the Crater 
of “ During my st)joarn at Naples, I scaled Ves¬ 

uvius at the period of a slight eruption, and passing a 
stream of running lava in the crater, got with con^derable 
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hazard into the rent whence the vapours, &c. issued. I there 
succeeded in collecting a portion of liquid matter, in the act 
of forming from the condensed vapours, and having seal¬ 
ed the small phial containing it with wax at the burning lava, 
brought it to this country. T.he liquid altogether did not 
amount to more in bulk than about Jth of a fluitl ounce, and 
consequently was too small a portion to determine its numeri¬ 
cal constituents. The solid matter de|Dositcd by rest from this 
liquid, I have not yet examined, but it will afford me the op¬ 
portunity in question; and this substance I may at a future 
period describe. I mentioned this circumstance to Signor 
Monticelli, who told me he had observed a similar liquid depo¬ 
sited round the crater after great eruptions, &c. that he pre¬ 
sumed it to be a mixture of sulphurous and muriatic acids. This 
liquid seems 1o me unusually interesting. It certainly gives no 
colour whatever to the assumption of a central fire, while it seems 
to infer some subterranean coirimunication with the waters of the 
ocean ; and we may from hence collect an argument in favour oi‘ 
the Wernerian theory. The lava over which I jtassed was con¬ 
stantly exhibiting an cffforescencc of muriate of soda in cooling, 
—and this substance I found also encrusting the cavilicsof the new 
formed lava, nay, the very atmosjffierc through which I passed, 
was highly impregnated with salt. The prickly sensation on 
the skin denoted its presence, even if it had not been more une¬ 
quivocally determined by a rigid cbemicql examination. The 
liquid was of an,Amber colour, and of greater sj)ccific gravity 
than distilled water;—a globule .sunk in that fluid. The fol¬ 
lowing are the tests to which it was subjected, witli their re¬ 
sults : Litmus paper was very slightly affected ; the salts- dis¬ 
solved seemed almost in a neutral'form. Alcohol occasioned a 
slight opacity, and a sulphate was from hence inferred. The 
chromate of potassa, proUvnitrate of bismuth, proto-ac*etate of 
lead, and nitrous acid, occasioned no change. The nitrate and 
acetate of baryta denoted the presence of a fiulphate. The 
nitVate, acetati^J" and sulphate of silver, by a copious curdy pre¬ 
cipitate, demonstrated the existence of a muriate. The tincture 
of galls, prussiate of potassa and ammonia, and succinate and 
benkoate of ammonia, clearly demonstrated that iron existed. 
Oxalate and fluate of ammonia proved the existence ol‘ lime in 
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small quantity. Ammonia, caustic |)otassa, and bi-carbonate of 
potassa, with phosphate of soda, gave indications of nmgnesla. 
Nitro-muriate of platinum gave a slight intimation of potassa. 
Pcr-muriate of ammonia gave slight traces of alumina. No 
carbonate whatever was obtained. From this examinatum by rea¬ 
gents, therefore, it may be assumed that the chemical constitu¬ 
ents of the liquid in question consist of 

'Sulphate of Lime, Muriate of Soda, 

-of Alumina, -— of Magnesia, 

—.- of Jnui, , -— of Potassp. 


III. N ATIJR A f. HISTOH Y. 

16. Sidphato-iri-carhonatc of Lead .—A very fine spceimcii 
<»r carbonate of lead was recently brought from Leadhills, by 
Alexander Irving, K>q., who found it by analysis to Ik' a sul- 
phato- 'arbonate. Ujkhi examining its crystals, I find it to b '4 
the Sulphoio-lri-cathonntc of Mr Brttoke The crystals, which 
are of consitlerable size, are acute rhomboids, wath cleavages 
pcr[)endienlar to tlie axis of the rhomb. They are of a bri ght 
saiY.grecn eolonr. Upon examining their optical structure, I 
find that they liave two axes of double refraction, the principal 
one of whicli is coincielcnt with the axis of the rhomb. The 
sulphatotri-carlxmate, therefore, cannot have the acute Rhom¬ 
boid for its primitive form, but must belong to the Prismatic 
system of Mohs.—D. B. 

1*7. Calc-mnter deterrilmed to he true CalcarcouJi-spar .—The 
Reverend Dr Fleming of Flisk transmitted to me lately tw'o 
specimens of this substance, with the following remark ; 
“ 1. LameUar Calc-sinter from Macalister’s Cave in Sky. I pro¬ 
cured these crystals in shallow {kx>1s in the cave filled with tlie 
calcareous water. The indications of crystallization arc dis¬ 
tinct, but the crystals seem to be but in progress. The sum¬ 
mits of the crystals of the smallest piece are smooth and flat, 
and indicate the prisms below to be five-sided, and srmetimes 
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four-sided. I regard these specimens as exceedingly curious, 
as they are genuine examples of Neptunian calcareous spar. 
2. Aciailarlf/ Crystallised Jihrmis Cak^inter .—This substance 
is from the Isle of Man ; the specimen from which these frag¬ 
ments were separated, was given me by Mr Stevenson several 
years ago, and is interesting as being a recent acjueous forma¬ 
tion.’' Dr Fleming adds, “ that all the calcareous matter in 
• Macalister'.s Cave, whatever be its external fomj, stalactitic, 
stalagmitic, or encrusting, is all more or less in the state of cal¬ 
careous spar, with the usually foliated structure : That which 
lies in the yxiols or hollo^^s of the caves has its crystalline forms 
like those in the specimens sent."” Upon examining these in¬ 
teresting spt'cimens, I succeeded in extracting from them 
regular rhombs of calcareous spar„ having their angles of the 
same value as the finest s})ecin)cns of carbonate of lime. Their 
double rcfractk)n and their jwlarising force, were of the same 
character and the same intensity as the purest Iceland spar. 

—D. B. 

18. New Miner(d J'rom Aaclw.n, near Altenher^.—VLayin^ 
examined a ver;y fine crystal of Stilbite from Aachen, nt‘ar Al- 
tenberg, which Mr Heiiland was so kind as to transmit to me., 
I have found it to diilcr essentially from all the stilbitos, and 
even from the new species into which Mr Brooke has separated 
the substances formerly ranked under this name.*. Since I exa¬ 
mined this mineral, I have learned that it*is considered by Uaiiy 
as a variety of stelbite, to which he gives the name of Duo-vige~ 
.riwofc.—D. B. 


ZOOLOGY. « 

19. On the Spurs cf the Oriitithorynchus ,—Dr Traill of 
Liverpool has lately had an opportunity of examining the skinS 
of a male and female ornitht)rynchus from New South Wales. 
The spurs of the male were remarkably strong and .sharp, and 
the perforation in them st> extremely minute, that it is not sur¬ 
prising that they cj^caped tlie notice of the first naturalists who 
examined them. The tubes were so fine that they M'ould not 
receive a horse hair, though they admitted a human one. 

20. Horsfieldds Zoological Researches .—Dr Ilorsficld has 
just published tlie first number in quarto of “ Zoological Rp- 
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searches in Java and tlie neiglibouring islands.” It contains 
eight plates, four with representations of quadrupeds, and four 
delineations of birds. The quadrupeds are drawn and engraved 
on copper by the celebrated artist Daniell, and the birds are drawn 
on stone by Mr Pelletier. The plates both of quadrupeds and 
birds are beautifully coloured, and rival in this respect, a.s also 
in }X)int of di'awing and engraving, the most valued zcwltjgical 
works of this country. I'Jie descriptions and observations bear 
ample testimony to the learning, judgment, and skill of Dr 
Horsfield, and are so interesting, that we cannot help express¬ 
ing our regret that the author shoul^ limit his work to a single 
quarto volume of moderate size. The animals described in this 
number are the following.——Q?/'rtd/7jfy;d'd,s‘: 1. Felis Javanensis. 
2 . Felis gracilis. Viverra Slusango. 4. ^J'apir Malay- 

anus. This rare and very interesting species resembles in form 
the American, and has a similar flexible proboscis, somewhat 
resembling the hog. DanlelPs beaiiiiful drawing of the animal 
conveys a most correct idea of its appearance, and of this we 
are enabled to judge from a comparison of it with the fine 
cimen in the Royal Museum of Edinburgh. The following 
details are given by Dr Horsfield ol’ the history of its discovery : 
T!ie first intelligence of its existence in Sumatra was given to 
the Government d)f Fort Marlborough at Bcncoolen, in the 
year 1772, by IMr Whalfeldt, who was employed in making a 
survey o^ the coast. ^ In the month of April of that year, it is 
noticed in the records, that Mr Whalfeldt l^d before the Go¬ 
vernment his observations on the places soutlnvard of Cawwr, 
where he met wdlh the tapir at the mouth of one of the rivers. 
H^ considered it to be\hc hipp)potaraus, and described it by 
chat name. Mr Marsden, Hhe distinguished Historian of Su¬ 
matra, was at that tim,^ at Bencoolen, and the public owes to his 
zeal in collecting every useful information relating to that island, 
the first notice of the existence of this animal. After the first 
discovery in 1772, the tapir w^as not observed for a consider¬ 
able period. In the year 1805, a living specimen was sent to 
Sir George Leith, when Lieutenant-Governor of Prince of 
Wales’ Island. It was afterwards observed by Mr Farquhar, 
in the vicinity of Malacca. A drawing and description of it 
were communicated by him to the Asiatic Society in 1816, and 
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a living specimen was afterwards sent to the Menagerie at Bar- 
rackpore from Bencoolen. M. Diard, a French gentleman, 
made a drawing of this specimen, sent it to Paris, where, in 
March 1819, it was published by M. Fred. Cuvier, in his large 
lithographic work on the mammalia of the Menagerie of Paris. 
In the month of September 1820, the first specimen of the Ma¬ 
layan tapir, was received in England from Sir Thomas Raffles, 
and is now deposited in the valuable museum of the Honour¬ 
able East India Company. It may be added to this history of 
Dr Horsfield, that a fine •specimen reached the Edinburgh 
Museum about the same |time, as a gift from the Marchioness 
of Hastings, who has eminently distinguished herself by intelli¬ 
gence, zeal, and activity, in collecting the various natural pro¬ 
ductions of India.—T1 m2 Birds delineated are the beautiful 
Fairy roller of Latham, the Irena puella of Horsfield ; the 
Phrenotrix Temea, H.; and a beautiful species of Motacilla, 
the M. speciosa of Horsfield. 

21. Natural Histm’y of the Crinoidea, or Lilysliapcd Ani¬ 

mals^ by J. S. Miller^ A. L. S. 4to, 48 coloured plates.—This 
curious and interesting work, which is very properly addressed 
to the members of the Linncan and Geological Si>cieties, contains 
a minute, at the same time very amusing account, of the crinoid 
animals so often found in a fossil state in the strata of England, 
and other countries. It abounds in well executed lithographic 
drawings and plans of these Crinoidea, :fad also of the genera 
Comatula and Marsupites. We have no hesitation in saying it 
is a work that ought to be in the library of every student of 
English geology. , 

22. Latreille's great Work on thfi European Coleopterous In- 
Mctsrr-*^ A great work on the Natural History of European Cole¬ 
opterous Insects, has been undertaken by M. Lalreille and the Ba¬ 
ron Dciea n. It would have been difficult to point out among the 
livin^WLuralists two men that are better qualified for such a task. 
M. Latreille has been long known as the first of entomologists; 
but his advanced age, feeble health, and numerous av(x:ations, 
made him feaiful of engaging himself singly in a work which he 
had often contemplated. He has therefore associated in his la¬ 
bours the Baron Dcjean, a French nobleman, who has be(.'n for 
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a series of years in habits of intimate correspondence with all the 
chief naturalists of Europe. He has made a,most useful study, 
of the great collections in Germmiy, and has been particularly 
careful in ascertaining correctly the synonyms of the species* 
His travels in that country, through the Austrian states, in Rus* 
sia, Sj)ain, Portugal, France, &c. have enriched his cabinet with 
a prodigidas number of insects', of which many are inedited. He 
possesses nearly 7000 Coleoptera, a number superior to the 
whole species of that order as described by Fabricius. All the 
collections in Paris, and particularly tiiat in the Gar den of Plants, 
which contains the insects collecfeid by^livier in the Morea, the 
Archipelago, and the Levant, have been laid open to him. M. 
Latreille, who himself possesses a vast number of rare insects of 
the south of Europe, will direct the work ; he will niaik out the 
great divisions, verify all the new genera, and aiHbrd every assis¬ 
tance to M. Dejean in the specific parts, with which the latter is 
more particularly engaged. Under .such an arrangement success 
is certain. It is not commenced, like too many works, with 
feeble supports, in the hope of obtaining, through lapse of tinjef 
more eficctual aids, and of satisfying the public with numerous 
supplements. All the materials are collected, and put in order. 
By means of future researches, these may no doubt be cncreased ; 
but in comparison with the great mass of objects now in hand, 
such acquisitions will always be inconsiderable, and will never 
effect any essential clijj,ngc on the methodical distribution adopt¬ 
ed by M. Latreille.—When we consider that tbe number of Co¬ 
leopterous insects described by Linnmus, scarcely amount to one 
thousand species, and that we are now acquainted with nearly 
te^times that number, we shall be forced to admit, that the gc- 
ilCTa established by that grtet naturalist ought now to be form¬ 
ed into families, and that it is impossible, without retarding the 
progress of the science, to adherj to the simplicity of the old 
method. A brief summary of the most cui ious and best authen¬ 
ticated particulars will be prefixed to the exposition of each fa- 
mily^ The groups will be arranged as much as possible accord¬ 
ing to their natural affinities, and distinguished, as well as the 
species, by apposite characters, founded on the comparative ex. 
mination of the most apparent organs. To the specific name 
will succeed the synonyms, taken from the w'orks of Linuaus, 



188 Scicjiiific Intelllgmce. 

.Geoffroy, De Geer, Fabricius, Olivier, &c. with an indication of 
the best figure., The more modern works of Gyllenhal, Ger- 
mar, Sturm, &c. will be likewise cited, and refCTence made to 
M. Schonher’s excellent work the Syrumymia Imectorum, in so 
far as regards the authors of less note. A clear and precise de¬ 
scription will strengthen the specific characters; the description 
of the hitherto unpublished specidB, though concise, will be more 
complete; finally, the places where the species are observed, 
their habits, and periods of appearance, will be carefully indica¬ 
ted. An accurate figure wdl bo given of every species <lescribeii 
throughout the w'orh, wjliich -nfill thus be rendered complete, 
and the possession of other entomological productions rendered 
unnecessary, in as far as regards the European Coleoptera. It 
may be added, that almost every series of drawings of insects 
hithej'to extxiUed, has neglected the obscure and least prominent 
species, of which the determination is the most difficult, as well 
as the sexual distinctions of many sjx;cies ; and that they have 
universally been presented either without order, or^according to 
methods extremely artificial and incoherent, and little in harmo¬ 
ny with that natural arrangement, which ought alone to obtain 
the sufirage of the philosophical naturalist.—On calculating the 
number of European Coleoptera, we find them to amount to 
about 4800, which, at an average of eight figures to each ])late, 
will give 600 as the probable numlier of plates illustrative of this 
w'ork. Each number will contain five places, and a text descrip¬ 
tive of the species therein figured, forming not less than fi’om 
two to three sheets of letter-press. The entire work will consist 
of from fourteen to sixteen volumes, of which two will appear 
annually. The drawings and engravings are confided to artists 
the most accomplished in the requisite styles ,”-—^froma 
Correspondent, dated Paris, Jardm du Poi, October 18i21. 

28. Sccb-Snake the Aleutians, Norwegians, and the He- 
bridians .—^Poritoppidan describes a monstrous sea-snake said to 
appear occasionally on the coast of Norway; and relations of a 
similar description are to be met witli in the writings of other au¬ 
thors. Very lately, in the year 1808, the remains of a remark¬ 
able animal,* answering in some degree to the description 
of Poutoppidon, was cast ashore on one of the Orkney 
Ijj^ndii, and has been described by Dr Barclay in the first 
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volume of the Memoiril of the Wernerian Natural History So¬ 
ciety. In the Memoirs of the same Society, there is an interest¬ 
ing notice by tlie Rev. Mr Maclean of Small Isles, of an animal 
supposed to Ixi of this tril)e, which was observed near the Island 
of Eigg, (jne of the Hebrides; and in the second volume of Kotze¬ 
bue’s Voyage, just published, we have the following noticeof asea- 
nionster said to resemble a serpent: ‘ M. Knukoff’s description 
of a sea animal that pursued him at Beering’s Island, where he 
hade gone for the pur}x>se of hunting, is very remarkable: so- 
sevi^al Aleutians affirm they have often seen this animal. It is 
of the shape of the red serpent, and is immensely long; the 
head resembles that of a sea^lion, an5 two disproportionately 
large eyes give it a frightful appearance. It was fortunate for 
us, said Kriukoff, that we were so nt!ar the land, or else the 
monster might have destroyed us: it stretched its head far alx)ve 
the water, looked alx)ut for its prey, and vanished. The heatl 
soon apj)eared again, and that considerably nearer; we rowed 
with all og||^ight, and were very happy to have reached the 
shore in safety. If a sea-serpent has been really seen on the% 
coast of North America, it may have been one of this frightful 
sj)ecios.’’—Kotzebue’s Voyage,, voi. u. p 183. 

BOTANY. 

24. Red Sjiozv in New South Shetland. —Snow' of a reddish 
tint was found in this region, as in the Arctic countries describ¬ 
ed by Captain Ross. It appears to owe its colour to some 
cryptogamic vegetable, probably of the same general nature as 
that described by Brown and Bauer, in their account of the rcti 
snow of the Arctic HigWands. 

^5. Tritoma media .—“ I*heg leave to state to you, that I got 
a plant of the Tritoma media in Uie month of October 1818. I 
did not receive any ijiformation respecting its habits, or the manner 
of treating it; nor did I liappen to jxjssess any botanical work which 
noticed it. I therefore tO()k what I considered at leastasafe method. 

I kept it in a pot in niy house during the winter very dry, and 
in the following May I planted it out in a border with a south 
exposure. It made little growth till August, when it began to 
leaffveeXy, About the beginnihg of October, it put out two la¬ 
teral shoots from the loot, a few inches from the main plant. 
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Iq the middle of November, the lower item began to appear, 
atid it continued to grow till the frost set in. I then put a single 
light frame over it, which I kept during the severe winter, with 
occasionally a mat cover. In March 1820 I removed the 
frame; q,nd as soon as the weather became good, the plant 
again began to grow, and, in the latter end of April, it was 
in full flower. I allowed the stem’ to remain, in hopes that 
the seed might ripen, but it did not. In June several shoots 
came up from the running roots, and I found the principal one 
of the two shoots of last jjear, which was strong, had become 
unhealthy. This I liftcc^ and found that the decay of the old 
stem had infected it. The other of tlic two shoots was well root¬ 
ed, but will not get strong enough to flower this scasf)n. I will 
be careful in future to remove any shoots that are near the stem 
as soon as the flower is over.—I hope you will obtain information 
enough to enable you to give directions for the cultivation of this 
plant, which seems to be a viil liable addition to our Jlora ^— 
Letter from Mr W. Rutherford^ Jedburgh^ Vdi^ept. 1820. 
—In several gardens in the neighbourhood of Edinburgh, the 
Tritoma media (or Alelris sarmentosa) is now cultivated as a 
border flower. It is found to be perfectly hardy, not requiring 
any glass cover or other shelter during winter. Like many 
other natives of the.Cape of Good Hope, it flowers here very 
late in the autumn, or towards our midwinter. It generally hap¬ 
pens, indeed, that some flowers appear in ^November, and some 
in February; frequently, however, the later flowers receive a 
che(^ from severe frosts, and are not unfolded till April or 
May. The principal thing to be attended to in the cultivation 
of the plant, is the removing of siipA^uous shoots from jhc 
root, and allowing* only two or three of the strongest to re¬ 
main. Treated in this way, the plant never fails to shew its 
flowers. It should also be transplanted every third or fourth 
year ; and if old hot-bed manure be placed pretty deep below 
the roots, and the roots themselves be surrounded by fresh light 
loam, the strength of the flowers and brilliancy of colour will be 
greatly promoted. 


IV. GENERAL SCIENCE. 

Methods of KhuUing Fire on the Sandzekh Islands.-— 
‘ "jfc ase various methods of producing fire. In the Caroline 
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Islands, a piece of w<x)d being held fast on the ground, ano¬ 
ther short piece, about a foot and a half long, of the thickness 
of a thumb, even, as if turned, and with the end bluntly 
rounded off, is held perpendicularly over it, and put in motion 
between the palm of the hand, like the mill used for making 
chocolate. The motion is at first slow, but is accumulated, and 
the pressure increased, when the dust produced by the friction 
collects round tlie bores, and begins to be ignited. This dust 
is the tinder which takes fire. The women of Eap are said to 
l)C ftncommonly clever at this prycess. In Radack and the 
Sandwich Islands, they j^okl on the^under piece of wood ano¬ 
ther piece a span long, with a blunt point, at an angle of about 
thirty degrees, the point of the’angle being turned from the 
person employed. They iiold the piece of‘ wood with both 
hands, the thumbs below, the fingers above, so that it may 
press firmly and equally, and thus move it backwards and for¬ 
wards in a straight line, about two or three inches long. 
When the dust that collects in the groove, produced by the 
point of the stick, begins to be heated, the pressure and th* 
rapidity of the motion are increased. It is to be obsc'-ved, 
that in both methods tw'o pieces of* the same kind of wood are 
used ; for which purpose, some of equally fine grains, not too 
hard, and not too soft, are the best. Both methods require 
practice, dexterity, and patience. The process of the Aleu¬ 
tians, is the first of^ these methods, improved by mechanism. 
They manage the upright stick in the same manner as the 
gimlet or borer, which they employ in their work. They hold 
and draw the string, which is twice wnund round it, with 
both hands, the uppe/ end turning in a piece of Svood, which 
they hofd with their mctith. In this way, I have seen a 
piece of fir turned on another piece of fir, produce fire in a 
few seconds; whereas, in general, a much longer time is re¬ 
quired. The Aleutians also make fire by taking two stones, 
with sulphur rubbed on them, which they strike together over 
dry mosr- strewed with sulphur.—Kotzebue’s Voyage, vol. iii. 

p. 259. 

27. Earthquahe at Inverary .—An earthquake was distinctly 
felt at Inverary on the morning of the 22d October. Sever^ 
•persons in the town felt the shock, and others heard a sound 
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like that of several carriages in motion. ^ About thirteen miles 
farther down Lochfine, some of the peasantry were much alarm¬ 
ed at seeing thdr furniture violently shaken. The day was 
rainy and lowering; and about four o’clock there was a loud and 
continued peal of tliunder, with some vivid flashes of lightning. 

28. Method of Mluminating the Dials of Public Clocks "with 
Gas ,—rMessrs John and Robert Hart of Glasgow, who have 
been long known to the public for their scientific acquirements, 
as well as their practical ingenuity, have erected a very inge¬ 
nious apparatus for illuminating with gas the dials of the *f‘ron 
Church and Post-office steeple in Glasgow. “ The apparatus 
consists of a No. 1. Argand burner, placetl a few feet out from 
the top of the dial, ,and enclosed in a nearly hemis])herical lan¬ 
tern, the front of which is glazed,—^the back forms a parabolic 
reflector,—tlie dial receives ntJl only the direct, but a conical 
stream of reflected rays, and is thus so brilliantly illuminated, 
that the hours and liands can be seen with nearly the same dis¬ 
tinctness at a distance as through the day. To mask the obtuse 
appearance of the lantern, its back has been ma<le to assume the 
form of a spread eagle, above which is placed the city arms, the 
whole handsomely executed and gilt. The gas-pipe and lan¬ 
tern move on an air-tight joint, st> that the lantern may be brought 
close to the steeple for cleaning when necessary. The gas is 
first ignited by means of a train or flash-pipe, so perforated, 
that when the gas issuing from the holes atrthe one end is light¬ 
ed, the holes along the pi[>e become so, and thus the gas inside 
the lantern is kindled as if by a train of dry gunpowder: in this 
way the light might be first communicated cither from the street 
or from the steeple. The effect of the lighted dial i| at once 
cheerful, pleasant and useful. By*a simple contrivance, the 
clock disengages a small detent, something similar to the larum 
in wooden clocks. This sliuts the gas cock, and instantly ex- 
tihguishes the light.” We should, wish to see this apparatus 
erected in our own city, and we Jiave no doubt tliat the Gas- 
jyi^t Company will imitate their friends in Glasgow, by sup- 
p^ing gratis the gas which may be necessary for this purpose. 

'Lithographic Paper. —M. Senefelder, the celebrated pro¬ 
moter of the lithographic art, has lately invented a kind of paper 
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Oi‘ cal’d, as a substitute for the magnesian limestone usually em¬ 
ployed. This card is covered on one or both faces with an ar- 
gillo-calcareous mixture, which has the property of receiving the 
ink or the crayon in the same way that the stone does, and of 
undergoing the ordinary preparation, and furnishing impressions 
as neat and jierfect as those obtained from designs traced on 
stone. Count Lasteyrie has examined and used this paper, and 
given a favourable report upon it, 

30. Maniufacturc of Glass, —M. Westrumb is said to have 
found, that the salts of potash and s»da, tleprived of their watet* 
of crystallisation, answer as well as thc»pure alkali for the manu¬ 
facture of glass. In order to make an excellent glass, 24 parts 
of sulphate of sod., are thoroughly dried, and mixed with 8 
parts of powdered charcoal, and Ifi of good white sand. The 
mixture must be calcined in the drying oven, until the sulphate 
is dissijiated, and is then put into the pots for fusion.— Annalcs 
Gen. de Phys. dc BruxdkSy May 1820. 

31. Dark-brown Streak on the Sea occasioned hy Crabs.—^ 
On the 6 th December 1815, Captain Kotzebue observed on the 
the surface of the sea, near the Island of St Catharine, a ser¬ 
pentine streak, about- two fathoms broad, of a dark brown co¬ 
lour, which extended as far as the eye could reach. Upon exa¬ 
mining it, it was found t(i be occasioned by an innumerable 
quantity of small crabs, and the seeds of^ a mai’inc plant,—Kot¬ 
zebue’s Voyage of’Dfbeovery^ vol. i. p. 113. 

32. Height the Mountains in Owhyee and ilfbaycc.—The 

gigantic height of the mountains of these islands has made them 
the admiration of navigS.tors. Captain Kotzebue found their 
height to be as follows : • 

Toiscs. 


Island of Owhyee.—Merino Boa, - - 2482.4 

Merino Kaah, - - 2180.1 

Merino Wororai, - - 1687.1 

Island of Mowee.—Highest Peak, - - 1669.1 


Kotzebue’s Voyage of Discovery, vol. i. p. 318. 

33. Instinct of the Honey-Eater Captain Kotzebue 

mentions the following circumstance respecting these birds. “ The 
Hottentots, who have a very quick sight, try to observe a bee 
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flying home \yith its honey, and pursue it,; but they often would 
not succeed following the bee, were they not assisted by the 
honey-eater birds, which perceive the intention of the men. The 
bird now pursues the bee, and gives the Hottentots, who pur¬ 
sue both, a signal by a whistle where the honeycomb is; and 
when they have taken out the honey, they throw some to the 
bird, as a reward for his service.—Kotzebue’s Voyage of Dis¬ 
covery, vol. ii. p. J282. 

34. String Alphabet Jbr the Use ^ the Blind. —The string 
alphabet is formed by so lyiitting a cord, a ribbon, or the like, 
that tlie protuberances ni|ide u|>on it may be qualified by their 
shape, size, and situation, for signifying the elements of lan¬ 
guage. The letters of this afphabet are distributed into seven 
classes, which are distinguished by certain knots or other marks; 
each class comprehends four letters, except the last, which com¬ 
prehends but two. The first, or A class, is distinguished by a 
large round knot; the second, or E class, by a knot projecting 
from the line; the third, or I class, by the scries of links, vul¬ 
garly called the drummer’s plait; the fourth, or M clasp, by a 
simple noose ; the fifth, or Q class, by a noose with a line drawn 
through it; the sixth, or U class, by a noose with a net-knot 
cast on it; and the seventh, or Y class, by a twisted noose. The 
first letter of each class is denoted by the simple characteristic of 
its resj)cctive class; the second by the chjiracteristic,and a common 
knot close to it; the third, by the characteristic and a common 
knot half an inch^from it; and the fourth, by the characteristic 
and a common knot an inch from it. Thus A is simply a large 
round knot; B is a large round knot, with a common knot 
close to it; C is a large round knot, ^ith a common knot .half 
an inch from it; and D is a largotround knot, with a common 
knot an inch from it, and so on.—The alphabet above described, 
is found by experience to answer completely the purpose for 
which it was invented. The inventors, Robert Milne and Da^- 
vid Macbeath, who are both blind, being in the habit of corre¬ 
sponding by its means, not only with each other, but with seve¬ 
ral individuals whom they have taught its use. It must readily 
occur to every one, that the emjiloyment of an alphabet com¬ 
posed in the manner which has been explained, will ever be ne¬ 
cessarily tedious ; but it should be borne in mind, that there is 
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JK> fiupposable system l)f tangible figures significant of thought, 
that is not more or less liable to the same objection. The in¬ 
ventors are aware, that among the different methods by which 
people at a distance might be enabled to hold mutual intercourse 
through the medium of a language addressed to the touch, there 
are some that would doubtless be more expeditious than theirs ; 
but they flatter themselves, that when all the advantages and 
disadvantages of each particular method are duly considered, 
the plan whicli they have been led to adopt will appear, upon 
the whole, decidedly the best. Thqfe can scarcely be any sys¬ 
tem of tangible signs, which it woul^ be less difficult either to 
learn or to remember; since a person of ordinary intellect may 
easily acquire a thorough knowledge of* the string-alphabet in an 
hour, and retain it for ever. Yet the inventors can assure their rea¬ 
ders, that it is impossible for thejien or the press to convey ideas 
with greater precision. Besides the highly important properties of 
^simplicity and accuracy which their scheme unites, and in which 
it has not been surpassed, it possesses various minor, nor yet in¬ 
considerable, advantages, in which, it is presumed, it canne^ Ixi 
equalled by any thing of its kind. For example, its tactile re¬ 
presentations of articulate sounds are easily portable,—tlic ma¬ 
terials of which they arc constructed may always be procured 
at a trifling expence,—and the apparatus necessary for tlieir 
construction is extremely simjilc. In addition to the letters of 
the alphabet, there have been contrived arithmetical figures, 
which, it is hoped, will be of great utility, as |hc remembrance 
of numbers is often found peculiarly difficult. Palpable com¬ 
mas, semicolons, &c. have likewise been provided to be used, 
when judged requisite. *The inventors have only to add, thal, 
sensible of the happy results*of the invention to themselves, and 
commiserating the fate of their fellow-prisoners of darkness, 
they most earnestly recommend to all entrusted with the educa¬ 
tion of persons deprived of sight, carefully to instruct them in 
the principles of orthography, as the blind being in general un¬ 
able to spell, is the chief obstacle to their deriving from the new 
mode of signifying thought, the much wanted benefit which it 
is designed to extend to their melancholy circumstances.—Such 
as are desirous of further information respecting the String Al¬ 
phabet, &c. may obtain it by applying to David MacbeaUi, 
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Blind Asylum, Nicolson Street, or to Robert Milne, musio 
teacher. No. 28. Broughton Street, Edinburgh*. 

35. Luminosity tlie Sea .—‘I am very glad to see that my 
views on the luminosity of the sea accord strikingly with those 
of Dr MacCulloch, agreeably to his paper inserted in Mr 
Brandc‘’s Quarterly Journal of Science and the Arts, No. 22., 
for July last. Pages 250, 253, 255, and 256, particularly cor¬ 
roborate my remarks; and it may be proper to remark, that my 
paper ‘‘ on the Luminosity of the Sea,” published in the third 
volume of tlie Transactions of the Wernciian Society, was trans¬ 
mitted and read before tl'at Society in 1819.—J. MuuaAY. 


Art. XXXIV .—List of Patents granted in Scotland since 1st 
September 1821. 

18. To William Aldersey of Homerton, in the parish of 
Hackney, county of Middlesex, gentleman, for “ An Improve¬ 
ment in Steam-Engines and other Machinery, where the Crank 
is used.” Sealed at Edinburgh the 19th September 1821. 

19- To David Gordon of the city of Edinburgh, in the 
county of Edinburgh, at present residing in the burgh of Stran¬ 
raer, Esq. for “ certain Improvements in the Construction of 
Harness for Animals of Draught and Burden.” Sealed at Edin* 
burgh tlic 19th November 1821. 

20. To George Vaughan, late of Sheffield, in the county 
of York, gentleman, now of Chesterfield, in the county of Derby, 
for Ills “ Invention of a Blowing M^hine, on a new construc¬ 
tion, for the fusing and heating of metals, smelting of ores, and 
supplying blast for various other “purposes.” Sealed at Edin¬ 
burgh the 17th November 1821. 

21. To Charles Phillips of Albemarle Street, Piccadilly, 
county of Middlesex, Commander in the 'Navy, for “ certain 
Improvements in the Apparatus for propelling Vessels, and an 
Improvement in the Construction of Vessels so propelled.” Seal¬ 
ed at Edinburgh the 17th November 1821. 

• The above notice, which is the composition of the inventors themselves, has 
been printed without any alteration. 


P Nkill, Printer. 
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Abt. \j-^Hhtory of the Invention qf Pendtdum Cheka hy 
Christian HuYbEss *. By J. H. Van Swindjen, Council<^ 
lor of State, Professor of Philosophy at Amsterdam, kc. 

The measure of time is of the greatest importance to civil 
society, and in many departments of science. An accurate one, 
capable of measuring its minutest parts, is essentially neoen^uy 
for astronomy. Accordingly, difierent contrivances for thb 
purpose have been of old devised i such as the depsydrte of the 
aacient8,--->to which were substituted the motion of Band,o-^d 
afterwards clocks, furnished with wheels, and moved by a weight 
or spring. The latter were materially improved by the intro^ 
duction of a boflanee, which regulated to a cefitain degree the 
motion of the wheels. StUl the irregularities t<^ which even the 
best of them were subject, were so great, that the most famoue 
astronmners, such as Tycho Brahd and Hevelius, though they 
^ared no trouble or exj&ncc in their constiticuon, were com- 


* The following Is a somewhat abridged translation of a Jiaper read before tlite 
First Class of the Dutch Institute, and inserted tn the Third Volume of their Me* 
moirs. Its chief value for the history of Science, conrists in the number of hither* 
to unpublished documents which the author has collected from the nuuiuscript 
papers relating to Huygens in the poese^uion of the University of Leyden, of whkii 
large extracts ore appended to the memoir. These ore not attempted to be given 
here, Init may be eonaulted by every one, being for the most part written m tha 
original French and Latin languages. They are referred to m the translation by 
words Le^m MSS. Short extracts of them have, howe\er, been occasionally adda4 
in the notes, or incorporatod with the text—-Taaiist. 
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pcUcd to acknowledge Uik no dependence could be placed upon 
them. 

The use whkh might be derived from the oscillations of a vi« 
brating body, fiirst became apparent to astronmners, from the 
time that OaTdeo made known his theory of pendulums, pac^ly 
by his letters, and Syitema Cosmicum, published in Italian In 
163S, but more especially by his Dialog de Moiu, which a|W 
peered in 1639. They applied this doctrine to measure the 
time which elapsed lietwcen two observations, by means of a 
ball, suspended to a wire or metallic rod, which oscillated by its 
own gravity when impelled; and we are truly astonished at the 
d^ree of accuracy of wliicb this method became susceptible, in 
the hands of diligent observers. It was, however, subject to 
two serious inconveniences. The principal one was the neces- 
rity of assistants to count the number of oscillations of the pen¬ 
dulum, relieving each other at intervals, as the length of the 
observation, which sometimes lasted for twenty-four hours, re¬ 
quired. This made some of them intent on the possibility of 
adapting to the pendulum sennething vtbich might of itself in¬ 
dicate how many oscillations had taken place during the inter¬ 
val of observations, llevelius affirms having succeeded in such 
a contrivance, {Machina Cwlestis^ i. p. 364.) ; and Wallis, in a 
letter to Huygens, {Leyden MSS ), says tnat somebody had 
added a wheel to his pendulum, which served the same purpose. 
Another defect consisted in the.se pendulums always returning 
to rc*st, after deiscribing arcs which became continually shorter 
and shorter, so’ that after a certain periKxl they required being 
put in motion again. Pendulums, then, in this state, could not 
be termed accurate measurers time In ordca* to answer this 
end, some additional contrivance was requisite, which should, 
by its action, restore to the pendulum the loss of velocity suffer¬ 
ed at each vibration, and thus render its motion perpetual, whilst 
itself should in its turn be kept to a regular rate, by bring 
obliged to fallow the isochronous beats of the pendulum, and 
j^lpwne capable of showing off with accuracy, not only the small- 
pcstions of time, but in like manner those long» periods 
which arise from the accumulation of them. 

This required a genius of a particular cast It appeared in 
the person of our countryman Chuistian HuYCBifg, a man of 




talents, who, when yet very young, was already ranked 
' atjiaong the first mathe i natkia n sof his age, and is iHiU coaindeied 
as one of the greatest that ever lived, and who, from hia earliest 
s|;i^e% showed a turn for meehanics, whicii, united to his theo. 
roCiqal knowledge, peculiarly fitted him for the accomphshmcntc^ 
tl^ ^fficult task. It was at the latter end of the year 1656, tliat 
Huygens first hit upon the idea of furnishing clockwork with 
a pendulum, and substituting the latter for the halcmcfa then in 
use. He iimnediately set about making one of this construc¬ 
tion, and had many more made under 4iis direction in 1657, for 
which he obtained, on the I6th of Jun^ an exclusive privilege 
from the Statcs-Gcncral. In 1658, he published a Latin de¬ 
scription of his clocks, consisting of a few pages in quarto, un¬ 
der the title of Horologiums dedicated to tlie States of Holland. 
He also made known liis invention to many of his frieiKls, as 
appears from their numerous answers {Lcyd*,n MSS ), and he 
made an unsuccessful attempt to jirocure a similar patent in 
France. Scarcely liad he constructed a few on this piinripie, 
till they were every where brought into use: the balom'cs df 
many clocks, whether driven by a weight or a spring, were taken 
out, and pendulums substituted in tlieir place; so that even be¬ 
fore the above-mentioned Larin publication appeared, clocks 
w^e seen, having pendulums of twelve or twenty feet long, with 
weights upwards of thirty pounds affixed to them *, of whidi 
those of the church at.tlie village of Scheveningen, near tlie 
Hague, and at Utrecht, may be reckoned amongsthc first. His 
description of them was sent to bis correspondents among the 
learned, and by them diffused in every foreign country, and 
spread with amassing rapidity. The proofs of this assertion are 
most evident, from the numdixius congratulatory epistles ad¬ 
dressed to him on the occasion, from people of all ranks and 
countries, accompanied with frequent requests of sending speci- 
meoa of his newly invented clock, as constructed under his own 

0 % 


• JSbrato^um, p. 1. & 9,—The works of Huygens were first collected by 
* s^Gravesande, under the title of Ilttygenu Opaa vana, 1724| in quarto, with un 
account of fait life prefixed ; to which were added by the same, Optra at 
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superintendence, {Leyden MSS.) *; ana astronomers from then^ 
liegaii to relinquish their former balance apparatus, which was 
soon entirely superseded by llie pendulum clock. 

NotvviLh&taiiding the mijiortant discovery thus made, it was 
to lx: expected, at a time when the application of mathema> 
lical theories to mechanics was far from being generally tm- 
derstood, that the principle of the new contrivance, narady, 
the reciprocal action of the wheels and pendulum on each other, 
(the latter regulating the former, whilst it is prevented by them 
from returning to rest,) would not be immediately and fully 
comprehended by all, but give rise to several objections. We 
must therefore enter into a more particular detail of the uses 
and construction of the balances, lor which the pendulum came 
to be substituted, in order to show how greatly the old principle 
fell short of the new, in answering the end of a proper regula¬ 
tor of the work, confining our attention to that part of clock¬ 
work to which the invention more immediately belonged, and 
which is called the Kscapement. 

The old works, then, may in this respect be reducetl to two 
classes. In the first. Fig. 3. Plate VII. the balance TT was 
supported on a perpendicular arbor IVIN, the pallets M and N 
of which acted on the teeth of an upright crown or balance- 
wheel LL. When Huygens substituted the pendulum, he only 
at first altered this arrangement, in so far that he fixed on the 
perpendicular arbor MN, Fig. 1. a pillion, or smaller wheel O, 
which not having a revolving but swinging motion, as well as 
the ai*bor itself, engaged by its lcavc.s the teeth of a larger wheel 
P, supported on the horizontal part of the bent wire TQR, 
which transmitted the reciprocal actions of the pendulum and 
clockwork. By this contrivancj, and because the diameter of 
llic wheel P was double or treble of that of the pinion O, Huy¬ 
gens judged that small vibrations of the pendulum would keep 
the clock going, and that small irregularities in its motion could 
not disturb the uniform rate or isoclironism of the work-f-,—on ex- 


* Among these arc letters of Mylon and Bouillan, distinguished mathematic 
clans at Paris, Wallis, Jacquet, Gregorius a Sancto Vincentio, Kinncr of Vienna, 
Slusius, and Pascal, 

•f- Horolopivirtf p. 12_Fig. 1. is taken from the diagram aSixed to the Horo- 

logiun ; only those pitrts arc omitted which do not immediately concern the,"scape- 
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planation with wliicli Wallis, who had at first entertained a doubt 
on this head, expresses himself perfectly satisfied. {Leyden MSS). 

The second class of clockworks, Fig. 4. had the axis to which 
die pallets were affixed in a horizontal situation, whilst the ba¬ 
lance TT moved in a vertical plane. In subsequently adopting 
this arrangement Fig. 2., it seems that the vibrations of the pen¬ 
dulum now directly receiving the impulse of the pallets, liecame 
too large, and that it was in order to obviate this defect that 
Huygens suspended the pendulum from a thread between two 
curved brass-plates, whicl>, by airestitig it at a certain point of 
its course, prevented its going too far o& cither side. This de¬ 
parture from the original construction was not then published 
by Huygens; bu* it must have occurred to him very soon after 
the publication of the first, whether with a view of adapting the 
new piinciple more easily to the then existing balance-works, or as 
a farther improvement of his o^\ni, (his activity and endeavouns 
after perfection knowing no bounds, nd actum reputans si quid 
supercsset agendum); for, in a letter of M. Mylon, dated Paris, 
31st January 1()59, -bis gentleman speaks of clocks, in whith 
the axis lies horizontal, which, not having the pinion and wheel 
O, P, Fig. 1, are freed from certain inconveniences, but arc 
liable to another, “ which,*” he says, “ namely the inequality of 
the lengths of the vibrations, and consequently of the time, you 
have endeavoured to correct, by the iitidition of those two small 
pieces.” {Leyden MSS.) And Huygens himself, in a letter to 
Van Schooten, Professor at Leyden, of the Gtli December 1659, 
says: “ You know, I think, that I employed in iny clockworks 
two curved plates, between which the pendulum moved; anti 
that this was done, in order that the vibrations might all lie 
made in equal times, as otherwise they would not be isochro- 
Aftcr he had used them for this purpose, he discovered. 


nous. 


ment. The improved arrangement represented in Fig. 2. is taken from liis work 
on the Theory of Pendulume, entitled Horologium OsoiUatorium, which Huygens on¬ 
ly published in 1673, though, (as wdl appear in the text), it had ocenned to liim at 
a much earlier jicriod, and was actually adopted soon after tlie discovery of the first. 
It must be observed, however, that the jilates or cheeks, between which the pen¬ 
dulum is suspended, were not at first of the cycloidal shape, which he aflenvards 
adopted and explained in this latter work, hut were intended for a dtflhrcnt use, 
which is explained in the sequel. 
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that, in order completely to answer their end, they must he bent 
into cycloidal arcife, a discovery TvJiich he cmnmunlcates in the 
same letter: ” Quod i^tur nunqimra me inventunim sporaveram, 
nutic denique reperi: vcrani nimirum ligiiram cuin arnm, quae 
effitnat ut oscillationes onincs accuratis^iinc exeequentur. I^ani 

raUone gemnetriva deterrainavi - - mllii qnideni omnium fe- 

Ucissiraa (invenlio) videtur in quas unqiiam incideiim.” {Le^-- 
de7i MSS). 

The decided advantages of tlie pendulum <n’rr the o]<l ba¬ 
lances to regulate the rate ofcloeks. m tre not luiu over immediatoly 
perceived by all. In the first place, it wO'. ihf)ug!»t l>v ^onu', iliai ns 
clocks fm*nishcd with balances moved I'a.-tcr. a<-eor(lingns iu avii r 
weights impelled the wliccls, tbt^ snu.e iniglu lx* the ca";- with 
pendulum-clocks. Iji the next )ilae<. hniaiKe-ciocks .vtood still 
on being wound tq), whereas Iluvgetis, by his iiie.lo of' -Ms})('n<l- 
ing the weights, matle his move on diiriug i!n>. opeialuni. lu 
the third place, the reelprocrd Moikais of tlie p;iJ!o!> and crowU' 
wheel appear not to ha^e Ix'tn thorou;>hl'.' undt'r.^i'.Kid iiy maii\. 
They imagined, that llu' u ivipilaritas in the in(»Uon of the 
wdieels might perhaps iti this ttiiuiner cojinttujuea;;.' ilit-ooM'bes 
lo the |x*ndalum, instead ol hemf'; o\) i ruled ;mu 1 prev onu il i>y 
it*. Tastly, the inequalities in <!■•' length''of ihi' \d>vatioii.> 
would alter the istx'hjonisn;, aii t'hjcftion vliiib iiuygens was 
himself the first to make; inti he s|h,ws at die same time that, 
his manner of connecting the fuaiduhw witlt lii.' work, made 
these small anoirialicb imjjerccptihit, {Ifonilog'n/^n. p., 

The attention of astrniioniers ahoui ihis time vias generally 
directed towards finding some means of rendering cliK-ks more 
regular. Hevelius, who fiarl already, it .-.ec nis, lievised • ^nne 
method hy which the ])CiKluhiui itself miglu indicate the num¬ 
ber of oscillations it had gone tlii<»ugh during n eerUiin time, 


• Ahutidant proofr.of thi'OCcurin thu liilcr'iDf hi^. ti-irvspojKli'nu, MSS). 
The ohjection is slated m the niof't fettihte inaiimr tw Jucqviei, m a letter from 
ntwerp, “ Unu.s niihi bciu^mhis inharit, jitnduJimi tuuin non tam suo, 

quann automati motu, cieri. Cum enitn pendukun hberunt nequt vihrutionuni ar¬ 
cus soiliatur sequales, ucque motuiii per sc coiitintiet, utrumquc autein tui autu- 
mati beneficio consequatur, manifestuni videtur illud ogitari jwtius automat! motu 
artiAciali quam naturali suu.—-Manet duhiuin aiuion plus inaiqualitatis dc lUa- 
china iij muluin penduli, quam wqualiUiiis c:. niutu (icnduh in machiua diarivt ' 



hyfphrlstuu! Ilvy^ctu. 203 

apjxars likewise to have licen intent on ihe means of rendering 
its motion perjielual, and even to have endeavoured to connect 
it with his clocks: ‘‘ Rut/’’ he adds, “ whilst wi>rking at them, 
and before they were completely finished, it happened that Huy¬ 
gens had in 1657 invented similar clocks, and published a de¬ 
scription of them in 1G08.” {Machina Caksiis, p. 366.) In a 
manuscrij^t paper in IIuygcn3''s own hand, containing .short re¬ 
marks on Ills princJjial discovei ies, under the title of Aneedota, 
{Leijden MSH.). he only ?ays of llevclius, that he had made 
attt'»n}>ls for himseil llevclius sib* occoepit." Hook appears 
likewise to liave fooiui onr a mean.s of trendering the motion ol 
peiiclunims pcrp<'i(iul, liut it was no ajjplication of them to re- 
gnlaie cloi ks. '//ooA'i Works in ibi. }). 4.) Many, in short, 
-oiiglit alter vmu ilnng,— Iluygt n^ aione hit upon tlic true prin- 
He was far from cienvini''. however, that the Itxjse or dc- 
melied pentlulnni'. biinn 'o m; use for astroiiomical pur|X)scs 
b\ Galileo, Inid '■u/'’"gesn,-i lu ban the use ^Iiich might be made 
^jl'dieni to regulate eloek.'-, oLo^’lum^ p. 1.); nor did he con- 
u'ul th u the common bakince-tlocks prevalent at that timc,iuid 
lunnshed the ground oi' the e'jca]K!mcut, and that be only alter¬ 
'd llu nt M} far a-' vvas nocessarv m adapt them to the action of 
ihc iu*w regulatmg ])nncij)!e. {ihhl, p. 7.) 

The descvijition j/iven hv llu\ ;<*us .d' his clocks, as likewise 
the tloi.k'. eon''tnn’tt'd b” him, o> under his inspection, soon 
taught cloekmakcr-- h^nx' rnui tisewhere to substitute the jx?ndu- 
iiuu for the balance in eMstmg works. Ma^y, however, did 
not succeed so easilv ^ ; and ah hough Wallis wTote Huygens, 
{Li'/jden "MSS.) that, before receiving his description, he had 
seen in England a cloekVith a |X 2 ndulum, wliich w’as, however, 
known to be of hi,> invention and added, in a subsequent letter, 
that several English w’atchinakcr.s iniitaled them each in his way, 
I'roiu Avhich it woultl appear, that, A'cry sixjii .after tlie invention, 

• The innnfcrous Iciu-fs of M. Pctiv, Uuondant dos Fortifications ct I ngenieur 
du Rni, to M. Huyfrens. form an amusing part of the collection in the Leyden MSS. 
He could not for .a long time .succeed in titling up a clock in his possession, so as 
to make it go; and though he v'lote letter after letter for adricc, and added wrsghi 
jfttT weight to move the W'hecUji, his difficulties setaned rather to increase; and he 
was for several years tire nio..L trouhlosome corrcs[ioncleiit ei Huygens, whom he 
professed to admire very much.—-A’otc o/’fAt Tiunalato>, 
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penduJum-clocks were constructed in England; still the num- 
fxsr of them must have been small: for Derhain, an English* 
man, who published a work on watchmaking in 1700, says, 
that after Huygens had invented jicndulum-clocks, and made 
many of thena, a Dutch watchmaker of the name of Fromenti! 
came over from Holland about the year 1662, and constructed 
the first ever seen in England. He adds, that there was still one 
extant in Gresham College, which Bishop Selh of Salisbury 
had made a present of to the London Society. This, however, 
I am disposed to think relates only to pendulums with cycloidal 
cheeks. Huygens himshlf mentions, in a journal of his voyage 
to England in 1661, that Mr Goddart had, on the Cth of April 
of that year, at a meeting of the Society at Gresham College, 
shewn him in his apartments three fine jjendulum-clocks. 

'Some watchmakers in Holland, who, notwithstanding the pri¬ 
vilege of the States granted to Huygens, imitated his pieces, ctm- 
ccaled as much as possible the new device, and went even so far 
as entirely to dispute his claim to die discoverj’. He complains 
of this abuse in the dedication to the States of Holland, ]>rcfixcd 
to the Horologium; and was even compelled to prove his claims 
in a lawsuit, which he directed his w'orkman Coster to institute 
tigainst a watchmaker at Rotterdam. 

This, which took place in Holland under HuygenVs eye, was 
much more to be expected in foreign jwts, and actually hap¬ 
pened at Rome, where the description published by Huygens 
had been sent at.thc end of 1658. jEgidius Gottignies, a pro¬ 
fessor at the latter place, wrote in August 165D to Gregorius a 
Sancto Vincentio at Ghent: “ One of these days, a watchmaker 
to the Pope constructed a cl<x;k similar to that of winch Huy¬ 
gens sent you the description. H*c was liighly elated with this 
new and admirable invention, w'hich he said was his own, and 
had asked all mathematicians to come and see it. All were 
loud in their praises. For as he had prudently concealed the 
chief contrivance, so that the speotators saw nothing but the 
hands and pendulum, they wxtc astonished, and could not suffi¬ 
ciently testify their admiration of a thing of which they bad 
beard nothing, and bestowed tlic greatest applause on the pre¬ 
tended discoverer, when I, who had been admitted among 
|.hem by Father Athanasius Kircher, suddenly checked the^ 
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plaudits, by inentionin^ the name of the author, and exposing 
the hidden artifice. Fatlier Kircher has asked me to instruct a 
workman how to make such a clock, which I undertook to do.*” 
{Leyden MSS.) 

But w'c come to more serious attacks on the rights of Huy¬ 
gens to be considered tlie inventor of pcndulum-clocks. These 
arose more especially in Italy, where the invention has been as¬ 
cribed to Galileos Galilei, and his son Vincenzio Galilei. As 
this claim has been asserted in several works, even of the pre¬ 
sent day, and with some appcaranca of reason, it becomes ne¬ 
cessary to show, from original documdnts, how far Galileo and 
his son had gone, and to examine the real truth of tlie above- 
mentioned asaertkms. This is the chief purpose of this paper; 
and I flatter myself to be able to set the whole matter at rest 
for ever; and, far from detracting any thing from the just 
claims of Galileo, to place these, on the contrary , in tlieir proper 
light, by pointing out, in a j)iucb clearer manner than has ever 
yet l>een done, what Galileo actually accomplished. 

I shall first state tlie nature of the clmms set up against K»iy- 
gens, liefore entering upon a critical examination of them. 

They may he learned from tlie introduction to the Horolo- 
^’nim Oscilluiorkim, published in 1673, where, in a firm, though 
moderate manner, he asserts his right to the honour of the 
discovery, “ Nunc cum hare omnibus nota sint, (namely, that 
he, Huygens, had fit^ up clocks with a pendulum as early as 
1657, and sent specimens of them, along with ^ printed descriji- 
tion, every where the following year,) facile apparet quid de 
illis existimandura sit qui septem post annis eandem construc- 
tioncra, quasi a se suisve amicis profectam libris suis vendita- 
runt."" It was probably aftor reading these words, that Prince 
I-.eoj)old do Medicis wrote in 1673, the letter quoted by Tira- 
iKischi, from tlie Lcttrc inedite d^Uomini and addressed to 
Huygens: “ Per epietto die ri^iuirdc edV invenzione del pendolc, 
con asserzione dettata da ammo sinceriemno, costantemevde Ic 
affirmo di credere mmao da un forte verosimile, chc d noiizia di 
V. A non sia per alcun tempo venuto il coffcetfo, che sovvenne 
nneora ad nostro Galileo di adaltare U pendoh aW oriolo; poiche 
rid cm/' pochissimi noto, et rish'sso Galileo non avea ridcAto odL 
0^00 practico cosa veruna di peffetio, a tel conto, come si vedc 
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tia quel poco chc Ju mmmpvlato cd abbozala dal JigUtwlo.^ To 
whidi Huygens, according to the same writer, would have an¬ 
swered ; “ /i Men croire pourtant^ puisgu'ufi tel Prince 
Tassure^ que GaliUo ait eu auparavant mm cette pensh'' 
{StoruL. della littcratura Italiana, t. viii. p. 156.) Thi« letter 
of the Prince I have not found among the pa[x}rs in my hands. 
The words above quoted from Huygens, relate to what Count 
Malvasia had published in his Ephemeridcs^ printed in 1662 at 
Florence, that he possessed at his house a clock, the motion 
of which w^as regulated by a pendulum, acrordiuff to the man¬ 
ner discox'crcd at Fhrcritc same pears bijbrc?^ This (Ux.'.s not 
prove that this clock existed before the publication of Huygens's 
description, but merely that ^lalvasia considercil the application 
of pendulums to clocks as an invention t)f tlic Florentines 
Nor docs he attribute it din'd!}' to Galileo; but lie certainly 
takes it away from Huygens. That the Florentines claimed 
the discovery, was not new to the latter, since, already two years 
Ixjforc, he had received from Rome a letter, (data! March 1660,) 
in which the ivriter informs him, that he had heard at Florence 
that pendulum-clocks liad been invented there for some time, and 
that somebody bad even sketched out to him in a rough marmei 
what Galileo had aitempted to make «)n that principle. Nor 
w'as he ignorant of what Prince Leojxdd de Mcdlcis wrote iu 
April 1659, to Bouiilan at Paris, from whom he had r<.‘c;eivctl 
a copy of the description of Huygens, namely, that the appli¬ 
cation of the peijidulum to ckx’ks had Ix'en a subjc'ct attended to 
at Florence for three years, and that an artist had made a clock, 
which he (the Prince) hoped would succeed. (Consequently tlii.s 
work had not yet been jxjrfectly fini.shed. Fxtract.s of that let¬ 
ter were sent to him by Bouiilan,MSS.) and this lat¬ 
ter gentleman, upon receiving Huygens's answer, expresse.s him¬ 
self biglily satisfied with it, and sent his own w'ords to the 
Prince, who, in a subsequent letter, acquits Huygens entirely 
the charge of having wilfully attributwl l(» himself the di.s. 
cowry of Galileo, ilb.). This defence of Huygens to BtJuillan 
throw much light on the subject; unfortunately it lias 
Eot come down to us, and he himself sehiom kept minute.*; of his 
leliOTs ; but very rarely we find short remarks subjoined to letter > 
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which he had received, and which probably contained an outline 
of the answci^ he had made to them. 

What follows relates no doubt to the statement found in the 
account of experiments made at Florence, under the title of 
Sa^^i di Naturali Experiensi, which had appeared in 1667, 

Qui vero Galileo primas hie defeire conantur, si tentasse cum, 
non vero perfecisse inventum dicant, illius magis quom mesc 
laudi detrahere videntur, qui[>pe qui rem eandem meliori quam 
illc cventu invesdgaverini. C’uni autem vcl ab ipso Galileo, vcl 
ab ipsius filio, quod nuper voluit fir quidam cruditus, ad exi- 
tum i^rductum fuisso contendunt, hftrologiumque ejusmtxli re 
ipsa adliibitum, nescio quonuxlq eax'dituru sibi iri sperent, cum 
vix vcrisiinilc i'/. adco utile inventum ignotum maiierc potuissw* 
annis totis octo (1649,—1657,) donee a me in lucem ederotur.^ 
{Ilorol. Oscillator., p. 32.) The Secretary of the Academy 
del Cimento, then C(»unt Loren/o Magalotti, had s.aid, p. 22. of 
1 he that tlic academicians (in order to measure the 

time accurately,) had thought proper to add a pendulum to 
a clock, after the exampli’ of what Galileo had found mif ihc 
first all, and his son, Vincenyjo Galileo, had put in practice 
as early as 1649." The claims of Galileo to the invention cotdd 
not possibly be asserted in stronger terms. A figure is added 
t)f the clock, as employed by the academicians of Florence, but 
this only shows the external appearance of the instrument; be¬ 
sides ihc}' <lo not taill us whether this agrei s exactly witli the 
original, as constructed by Vinten/.io GaUletf, and pendulum- 
clocks existed already at the period of tltis ])ublication in 
Italy, where the dcscyption by Hii\gens was likewise every 
where known, 

Tliis is not all. In 16t^?) appeared a man, who roundly dc- 
tued that Huygens ever made any discovery about clocks at all. 
Tliis was no other than Becker, well known for having origi¬ 
nally suggested the system xvhieh stj long prevailed under tin 
name of Stahl. In February of that year, he presented to the 
Iloyal Society of l^ondon a treatise I)c Nova Tt mporis dime- 


• Th|» work, in folio, was translated into Latin, with notes, by Musschtn- 
brojjhf^d published in 1731, under the title of Tcntamhiu Naturalia Academia; 
Civicnlo, in quarto. 
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tkndi ratione, ct cicmrata horclogiorum ratkme ♦, in "which he 
thus expresses himself: “ M. Huygens of Zuilichera, a Hol¬ 
lander, claims the invention and practical application of pen- 
dulum-docks, in his treatise dedicated to the States of Holland, 
from which he afterwards obtained an exclusive privilege, as 
likewise from tlie King of France(This is inaccurate; the 
privilege was of the States-General, and granted the year hfbre 
the publication; nor did he obtmn the privilege from the King 
of France, though he applied for it). “ But Count Magalotti, 
Resident on the part of thc*Grand Duke of Tuscany at the Im¬ 
perial Court, contradicts fhni, who told me in person the whole 
^story of that clock; the same was told me three years ago 
in the same manner at Augsburg by Trefler, watchmaker of 
the late Grmid Dukef’, father of the present. Namely he 
relates having, by order of the Grand Duke, and in the sjurit 
(insthwtu) of his mathematician Galileo Galilei, made the first 
pciidulum-clock (Horologium Pendulum) at Florence, of which 
a specimen was sent to Holland, l^hc mathematician of tlie 
late Elector of Mentz, told me he had seen at Prague a jHindu- 
lum-clock, made by Justus Borgen, mathematician and watch¬ 
maker to the Emperor Rudolph II., of which the great mathema¬ 
tician, Tycho Brahd, had made use in nis astronomical observa¬ 
tions.’’ This statement of Becker has found its way into several 
works, and has been admitted, without farther inquiry, by some as 
containing facts uncontroverted by any species of evidence, except 
the known integrity of Huygens, by others as undoubted truth, 
and farther commented upon in an eulogy on Galileo, originally 
published at Milan, in an Italian Journal del Coffey afterwards 
in the third volume of Elogi degii Uomini iUustri (K ToecanOy 
printed at Lucca in 1772. The wriC^r of tliis last work, in racn- 

* Reprinted in the Pkyaica Subterranecu The judgment of Flamstead and 
Hook upon it was any tixing but favourable. Sue Birch’s Hist. ^ tkc Xqyul Soc. 
iv. 17. Leibnitz drew a still worse picture of the man, Op. vL 333. His language 
about Huygens appears certainly nut very creditable, after he had, in 1660, on a 
visit to Holland, requested the honour of his acquaintance, to shew him a per. 
petuim mobile, with some little Hattery to a man, Quem in Mechanlcis ob Ho- 
a tc (Uuygcnlo) inventozn rdebrari intcUexit.” {Leyden, MSS.) 

+ Ferdinalid II. dead in 1670; he w'as brother of Leopold dc Medic'?, before 
mentioned. 
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tioning that Galileo, ito his old age, had added a pendulum to 
clocks, after adding the words of Becker and those of Magalotti, 
in the Experiments of the Academy del CimentOy concludes thus : 
“ Lastly, We possess the letters of Galileo to Beaugrand, with 
others of Rcaal and Hortensius, which, besides Viviani, prove, 
in an indubitable manner, that Galileo really made the applica¬ 
tion of the pendulum to clocks. It is Elia Deodati, who, in 
1637, sent an account to the father of the celebrated Huygens, 
of the pendulum-clocks constructed by Galileo; and Becker 
adds, that a motlel was likewise .ynt to Holland. All this is 
sufficient to refute Huygens, Musschanbroek, and many others, 
who ^vill not allow Italy the honour of these great discoveries 

It is impossi^de to meet with “more unqualified charges, and 
if, after the lapse of centuries, nodiing should remain on the 
subject but the writings of Becker and of this eulogist, one 
would be compelled to refuse Huygens all share in tlie applica¬ 
tion of the pendulum, and perhaps to refer it to an earlier pe¬ 
riod than Galileo himself,—so difficult it is sometimes to ascer¬ 
tain the truth in the history of science. What, then, are ^ve to 
think of the opinions of older philosophers, as described tiy his¬ 
torians, panegyrists, and other wTiters, w^hen such uncertainty 
exists respecting a discovery a little more than one century and 
a half old ? 

To these lx>ld assertions I shall now oppose the evidence of 
Juris, which I Imve^arranged under the five following heads: 

In the first place, By show'ing that the corresj)oiulence of 
Galileo contains not a word of the pretendeS application of the 
pendulum to clocks. 

Secondly, By disproving, what is hinted at, that Huygens 
learnt the application modi: by Galileo through the letters of his 
father, or by a model from Italy. 

Thirdly, By exhibiting, what lias never been done yet, the 
actual clock, as devised or made by Galilei and his son Vicen- 
rio, from papers hitherto unpublished, and shewing that Huy- 

• This work on Galileo has been UteruUy ctipied in the Geneva edition of the 
Eacyclepidic, in quarto, by Pellet, and the octavo edition, under the word Gali/i^Oy 
where k is attributed to Frisi. This jls false; the £logio de Galika lyr Ftisi, of 
wlyafcr'TOore hereafter, is a totally diilbrcnt work, and contains altogether diiferent 
from those here expressed. 
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gens ncitlier had nor could Imvc the least knowledge of it. 
Tills, 1 believe, will show Galileo to have accomplished even 
something more than what his most zealous defenders liave 
brought forward to this day. 

Fourthly^ By proving the narrative respecting Trefler in 
Becker’s work to Ik? greatly exaggerated, and that the most 
probable circumstances in it must, from their very nature, have 
been unknown to Huygens. 

And, lastly^ By explaining the origin of those pretended 
jwndulum-clocks employed,^ it is said, by Tycho Brahwliose 
ileath had taken place rai^fe than thirty years licforc any thing 
respecting Galileo’s attempts were made known. 

1. With regard to the letters of Galileo to Bemigrnnd, there 
is found but wie in the quarto edition of Jiis works in Italian of 
1718, dated November 1(^3, in which, speaking of the longi¬ 
tude, he mentions the necessity of having accurate clocks, 
(ghisU) oroloffio,) vfhuh I construct with so much facility, 
precision and simplicity, that they do not admit of an t'rrof ol‘ 
a single second, not only in an hour, but even in a day in a 
month.” Whether there lie others in the I.etlrc ineditc clUomhii 
Ulustri, by Fabroni, I have m^t been able to ascertain; but 
they cannot jKissibly contain more information tlian those which 
we are next to examine, and which were written professedly on 
the subject hinted at in the above letter to Bcaugrand. 

These are addressed to Keaal, formerly Governor of India, 
a man of great merit, knowledge, and autliority in Holland. 
Hortensius, Professor of Mathematics at Amsterdam, the cele¬ 
brated Grotius, and the Siates-General, ami relate all to the dis^ 


covery which Galileo had made of the Satellites of Jupiter, their 
eclipses, and his method of finding jfhe longitude by means of 
them. After having applied in vain for the support and coun¬ 
tenance of the Court of Sfiain, he resolved, in 16S5, to offer 
his discovery to the States-General of the United Provincea 
This correspondence, which was carried on chiefly through the 
medium of Deodati, at Paris, and Grotius, is contained in his 
wc^li^to which may be added the Epistola Grotii. In his 
communication of March 1636 to the States, he enume¬ 
rates the requisites for making a good observation at sea, aitd.mc^n'' 



as one an excellent clock {csquifilo orologiOf) to count 
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hour, Avith its sniallcst ^Hvisions, {mlnurie^y'' from noon, or from 
the stjtting of the sun. Of which he says, ‘‘ I possess mea¬ 
sures qf time {mesuratore del tempo) such, that if one constructs 
four or six similar instruments, one will find, as a proof of their 
accuracy, that the times which they measure and indicate {tempi 
da quelli mesurati i mostrati,) do not difler one second, not 
only in an hour, hut a day, a month; so uniform arc these 
clocks (onmh*,) fully {pur troppo) astomshing to observers of 
celestial phenomena and motions; the more because the con¬ 
struction of those instruments (instrumenti) is very easy and 
simple, and little subject to those External hindrances which 
other instruments devised for the same purpose are liable to."^ 
The Avord oruoli (horologes,) whieh here occurs, must Imj pai'ti- 
cularly attended to; for though it suggests to us, and did even 
suggest at that time the idea of an instrument indicating the 
time by the regular motion of the hands, it appears from Ga¬ 
lileo's OAvn descrijition of them, in a subsequent letter, Avritten in 
June of the same year, that he incaiit s<^niething quite different 
from it. After explaining the chief principles of this theory 
of the pendulum fium his Dialog} dc Moki, (Avhich were tRcn 
[>rii)ting at Elzevir's,) he adds: “ From these true and well 
established principles, I derived the construction of my reckon¬ 
ers of time {iiumeratorc del tempo), and I use not a weight 
suspended by a thread, but a pendulum {pcndole) of some 
ponderous and more solid stuff, {de nuitcria solida c grave,) 
as brass or copjx;r ; I*make the pendulum in the form of a sec¬ 
tor of tweU'C or fifteen degrees, its semidiamett^’ of two or three 
palms, (between sixteen and twenty-four inches,) the larger it 
is the more ea<iy will it <be to be employed (cwt minor tedio sc 
gU potra assisterc). I make this sector thick in the semidia- 
metcr of the middle, and becoming tliinner tOAvards the edge, 
by which means I obtain a cutting side, which will enable it to 
overcome, as much as possible, the resistance of the air, whicli 
alone retards its motion. In the centre is a hole through which 
an iron axis passes, like that of a balance, with a sharji edge 
below, resting on two supports of Iwjll-metal.” “ It will be ne¬ 
cessary,'*' he fartlier adds, “ in order to continue its motion, that 
an assis^jnt shall, from time to time, give it a pretty strong im- 
impvdso gagliardu), to restore the length of its vibra^ 
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lions.'’ But as the same assistant has to count the number of 
oscillations which it peiforms, he projwses, as a tolerably easy 
mode of avoiding this troublesome labour, {un assai commodo 
provredimento^ that from llie middle of the vibrating sector 
there should project a pin, which, when the pendulum swings 
to one side, should meet tlie upright part of a tootli belonging 
to a small crown-wheel, as light as paper, (jeggiertssima quanto 
una carta,) and impel it round its axis, but on swinging back¬ 
wards, as<;cnd along the sloping side of the same t(XJth, and 
leave the wheel unmoved^; so that one tooth might be impelled 
at each entire vibration, ^and the number of vibrations be shewn 
by the revolution of the wheel, which might likewise be con¬ 
nected with a larger wheel by means of a pinion.” “ But,” he 
adds, “ it is unnecessary to explain all this to you, who possess 
choice and practised artists in the construction of clocks and 
other machines; because those people, on learning the new 
principle, that a pendulum performs Its oscillations in A cry equal 
times, Avhether it describes larger or smaller arches, Avill be abler 
to draw from it much more snhtUc const'quenccs than I can 
imagine.” From this it ap|>ears doubtful, whether Galileo ever 
liimsclf tried the contrivance of the })in and wheel, and did not 
rather throw it out as a hint for others to improve upon, than 
as the result of actual exjxrrlence. He then concludes in these 
remarkable words: ‘‘ In these very simjde pendulums, then, 
which ai*e subject to no alteration wJjatever, {altcraziom alc^inc,) 
is contained the method to preserve in an ciisy manner a con¬ 
stant measure of time: and you w’ill perceive their utility anti 
the advantages they possess in astronomical observations, which 
do not require that the or^wh should '^always go, but where it 
is sufficient to know from the hour^ of noon, or of the setting of 
the sun, the smaller divisions of time, for an eclipse, conjunction, 
or other celestial phenomenon.” 

These extracts need no comment. They prove abundantly 
that the word errmh, though used long before that period, to 
express a clock moved by Avheels and weights, w$s the name 
by Galileo to designate this loose pendulum, the inven- 
tiifm of which, as the measure of time, belongs undoubtedly to 
iiam. That it continued to be called by that name for s<^e years 
after, is manifest from a French work, printed at Paris in"Tif*^9, 



f)J' P€mluhm-Chcks. 9 .1 :li 

bcarinp^ the title dcs Qiiadrans" ou dc tllorologc Phy¬ 

sique UnivcrscL and whicli treats of nothing but free or detached 
pendulums; it is in fact an extract from the Theory of Galileo. 

The States-General, on receiving the propositions of Galileo, 
appointed Commissioners to examine them, presented him with 
a golden chain, as a token of their regard, and promised greater 
rewards, if the invention should l)e found to succeed. The 
ncgix;iation.s, however, were interrupted by the successive deaths 
of all the Commissioners, and finally put a stop to by his own 
death, which hapjvmed in • 

I conclude, then, that those who appeal to die correspondence 
of Galileo, have eitlior not examined the letters, or been decei¬ 
ved by the twofi)!.! circumstance of his employing a pendulum, 
and calling it by the name of Oruolo; an<l tliat at least from 
1636 to 1639, Galileo had not yet cither accomplished or indi- 
catctl the application of the ptndulinn to regulate the motion of 
cJotikwork. 

(To he concluded in mri Nuvibcr.) 


A AT. II .—Ohscrvtttims on the Countries of Couffo and Lo- 
an^o., as in 1790, By INIr 1Maxwi:li., Author of the I^ctters 
to Muxco Pauk, S:c. S:e, (Concluded from Vol. VI. p. 62.) 

Caxoes.— - Cape Lopez and Jabon, the canoes arc 

formed (lut of single trees of rcd-wotxl. They are fiat-lx>ttom- 
cd and wail-sidcfl I have seen some of them seventy feet long, 
six broad, and four deej*!, capable of holding a considerable 
number of people. I am toldrf)f one belonging to King Passe- 
all, at Cape Lopez, that holds two hundred men. 

Houses. —The construction of these, though simple, is very 
ingenious. The body of tlie house consists of four [xirts, the 
ends and sides, each made separately of bulrush-stems. The 
bulrushc*s, w'Mch arc alx>ut an inch in diameter, are first cut 
of the proper length, and laid parallel to one another upon tbe^- 
ground; they arc then secured in this |iosition by transverse 
branches bamboo at the ends and in the middle, three 
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each side, which are firwly bound together by slips of the pal¬ 
metto leaf. In one end, a square opening is left for the door. 
The frame-work thuw completed, is fastened to four upright 
posts driven into the ground, and is then ready to receive the 
I'oof, which is made of bamboo or palm-leaves overlapping 
each other: it consists of two parts, attached to each other by 
a sort of hinge, for the [>ur}3o3c of l>eing folded together when 
the family removes. The best Ixjuscs seldom exceed twenty 
feet in length, and twelve in breadth; the sides are about 
sc> cn feel high, and fdtdgcther it is sf) light, that six people 
can easily transp^i t a liouse of an ordinary size; and, being 
so small, each family is possessed of a n\imber proportioned t(» 
its wants. A bulrush palisadoe eiglit feet high, lx)und to¬ 
gether in llic same manner as the sides of the houses, sur¬ 
rounds the whole. Within this incltisvire, the goats, sheep, and 
hogs, isre. arc always kept during llic night : the entrance is .sc- 
eurcfl by a door of similar materials to i!it‘ palisadoe. Simple 
as the iiiclosure is, it would appear fnmi the natives havifig no 
other, that it completely an.swers their purpose; allliough froni 
an adventure which befel Captain K. Norris of laverjxx)), in 
his factory at Whidah, (where all the trade is carried on in fac¬ 
tories.) wc may conclude, that the (’ongocse owe their noc-turnal 
safety more to the wild beasts being well fed in the woods, than 
to the buh'usii sen'ci"-. 

In the kingdoms of Whidah, Dahomy, and iienin, the hou.ses 
.and family inel%>suics are built of day t>r mud, within which, 
iJje inhabitants, with their herds and lltK-ks, are protected during 
the night, (.'aptain Norris being avtakened one night by un 
unusual noise, i<K>ked out, and disetnered that it was caused 
by a large }>atitlicr endeavouring to leap the outer w'al!, with 
a mikh-goat in its moutli. The goat was brought from the 
ship to supply him with milk, and having heard it bleating, 
the panther had scaled the wall, and was now in the act of re¬ 
luming with his prey. Although the tvall was I'ourtecn feet 
^pfigh, the panther almost succeeded in clearing it the three first 
attempts, getting his fore feet upon tlie copping each time, but 
the weight of the goat alw'ays bnnight him down; after this, 
every succeeding attempt failing shorter of the mari^S^?,iiiight 
have abandoned his prey and regained his liberty, Inid not*^ap- 
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lain Norris, hoping to sAvo the goat, shot him. He was ohliged, 
however, with the assistance of his black servant, who was 
die only other persem at the time in the factory, to bury him in 
the yard before morning; for, if it had come to the King 
of Dahomy’s ears, his voyage would have been ruined, Whidah 
being a conquered province of Dahomy; and the pantlicr and 
the snake, the King’s fitishes. 

Villages. —No detached dwellings are to be seen licre as in 
Europe. Mutual .safety oblige'' the inhabitants to live in villa¬ 
ges and towns. Each village is the |in)pcrly of .some chief, who 
exercises unamtrolkxl authority over all its members. The.se 
may be divided into two classes, the slaves and dependant rela^i 
tions of the Chief, Ixilh so entirely devoted to his service, a.s 
almost to realise our idea of a clan. There are a few Instances 
where rich traders have villages of their own, consisting of tw'o 
or three huntlred families, but they are much cxjioseil to the 
avarice ami cupidi'y of tlse Cliiefs, ivhose favour they are fro- 
<pic?ntly obliged to purchase at a great price. 

These }X)S.sessions constitute the power and wealth of the 
(-hiefs, who can at anytime call out the lUiile pipulation to 
vindicate their rights, real or imaginary. The slaves, who com¬ 
prise a large projiortion of the population of this part of Africa, 
are employed in various ways, according to their ability and 
address. They live in great indolence, and arc rapitlly inercas- 
mg in nenihers,—{'{pRilly to the comfort and affluence ol’ their 
masters; by whom, upon the whole, they are ttcated w'ilh much 
humanity. 


CfiiEFs.— Each Chief is regarded as the father of his own 
district, from whose judgment there lies no appeal, save only 
to Boonzie. Although they all acknow'ledge the King’s sove¬ 
reignty ; 3 ’ct u fev/, combining the ir resources, can at any time re- 
sist^his auihority. Imlecd, there is reason to think that they sel¬ 
dom or never act in concert, except when threatened by an enemy; 
and even then, their quota of men and period of service, are liable 
to various contingencies,—-want of arms for instance, or scarcity 
of provisions; either of which will render their assistance of no 


avail, o^rather, will make their presence a scourge. The only 
powpy*''capable of controlling them is tiie priesthood. * The 

^ pS . 
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Cliiefs, fis well as ilieir dependants, arc remarkably fond of to¬ 
bacco, whicli, however, from tlie method of curing it, is very 
had. European spirits are in great recjuest among them,—even 
lioonzie himself is not exempt from their Itewitching influence, 
—so, what can lie say to his erring flock ? 

Mode of Travelling.—A Chief, when travelling, or on a 
visit of ceremony, affects a great deal of state, and is accom¬ 
panied by a considerable number of followers. lie sits in a 
sort of Jjammock borne by four men, each of whom has a grass 
cusl)ion upon bis head, sup|x>iting a bamboo about twelve feet 
Jong, to w^hicli the iiammock is stretched. In this, the Cxhief 
sits, his legs hanging over |lie side, and his arms resting 
up>n the bamltoo. Twelve men are aj)|X)inted to carry the 
hammock, wdilch they do alternatelv, hy fours; son>e, to hold 
an umbrella over the Chiers heatl, whilst others carry drums, 
trumpc'ts, lyre.s, and the chingonga. In this manner they easily 
travel twenty miles a-day. When it appioaches a town or vil¬ 
lage, or meets another chief and his retinue, the cavalcade 
quickens its pace; the diflerent individuals form in a file behind 
the Chief, and the musicians exert all their energies in prixiu- 
cing a noise, than which, to an Eurojx'an ear, nothing can he 
more inharmonious or discordant. 

Consultations. —When any affair of jm|xirtance is in con¬ 
templation, tlie neighlxiuring chieftains asscmlilc to debate u|)<m 
its expediency, and, if agrecnl iqx>n, to cxiivcrt projier meaMircs 
for carrying it int# execution. Each chief is attemlcd liy a cer¬ 
tain number of adherents, according to his rank. The exmfe- 
rcncc is generally held Ixmeath the shade of some gigantic cotton- 
tree, whose wide spreading branches w'ould screcni a little army. 
Having seated themselves in a circle, palm-wine is intrcxiuced 
alongst with the subject ot‘ discussion, and no doubt contributes 
much to their clocpiencc ! Nor do they forgot, amid tlie grayer 
matt||K of the state, the minor, but more fascinating virtues of 
tobtwro, to which, in all its modes, they dc* ample justice. 

The conference is preceded by a war-dance, calleti, 
JjSfmvng Sanga; and it is a point of ambition, who in the 
(ifesembly .shall exhibit this with the greatest effect, yet only a 
small number excel in it. The dance begins by a man in¬ 

to the midst of the circle, brandishing a swonl in hisright-hnimk-. 
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with this he reels about in every possible direction, writhing 
his body into the most extraordinary attitudes. His whole 
countenance becomes distorted, and expressive of the strongest 
agitation, which, with the fixed stare of his eyes, gives him all 
the appearance of a maniac. This state of violent exertion 
having continued about three minutes, another starts up in his 
stead, and endeavours, if possible, to outdo him in the frimtic 
display of violent and unnatural motions. When the dancers 
have thus exhibited their talents, the conference is opened. Du¬ 
ring the continuance of the Sanga, the whole group applaud 
each j)erformcr, and clap tlielr handsf in approbation of his skill 
and dexterity. 

Duess. —Tl. j ordinary drc.ss of the men in all the countries 
lietwceu Cape Lopez and Benguela, is similar, and extremely 
simple: It consists of four or five yards of coarse Kuropcan 
inanufactui'c, or as many grass-cloths sewed together as may be 
requisite. When folded round the lower pai*t of the body, it 
is fastened above the loins by a few yards of red or blue 
doth tied in a large knot. This garment reaches to the ^mid¬ 
dle of the leg 4 the upper part is turned down over the belt, 
and tile cuds meet on the left thigh, the corners touching the 
ground. A caf.s skin, an indispensable article of dress, hangs 
in front: the licad, by which it is suspcndtHl, is turned down¬ 
wards over tlie knot, and at its mouth usually hang a nuinher 
of hawk-hclis, keys, and other trinkets. A large tobacco-pipe, 
a knife or dagger, and a filish, are secured* bcneatli the belt. 
These, witli a bracelet of ivory or brass on each wrist, a piece 
of iron-chain on the luikles, and a common worsted cap lying 
loosely on the head, conqilete tlio dress. The latter article, 
however, is seldom worn by the chiefs, wliose whole costume, on 
days of ceremony, consists of much finer materials. In addition 
to tlie other parts of their dress, they weai' the grass-cap and 
shawl on the.se occa.rions; their legs and arms are decorated with 
ivory and brass brace lets, wliieh, with a quantity of litishes sus¬ 
pended from the left shoulder, make a dreailful noise. The 
hair, which is commonly worn short, is ingeniously shaven in a 
very singular manner; 'Ihe head is divideil, as it weiv, into 
comoj::rtmcnts, of which, each alternate one is cut out and the 
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other aJioH'ed tq grow. This order is rcrerscd each successive 
sliaving, tlie long hair l>eing cut, and the short, left. 

WoaiFN.—The (Chiefs consider their wives as indispensable 
appendages of grandciii' and dignity. The great mass of the 
people regard them as a source of v ealth and independence. 
They perform every servile office, cul^\^ ate the ground, herd 
the sheep and goats, make baskets, spin, weave, &c., whilst the 
men doze away their time in smoking tohaeeo, or drinking palm- 
wine, except when engaged in war, in the ehace, or in fishing, 
^^c. The number of wivc^ may ihus be truly said to consti¬ 
tute llie riches of the middle cla.s.s. 


The dress of the women differs eonsulerabiy fioir. that of tlu* 
men: They have neitlter the eloih-helt. cap, sliawl, nor eat- 
skiii, not even a fitl4i to guard them from danger ! 'They are, 
hou'ever, aJlovetl tlic uniimited use (»f headwind .sliells; ami 
with these ihcv decorate tlicir jicrsoiis mo^l prof'usely ; a few 
strings of beads supply the jilace of the belt. There i'' searcely 
an article of dress ujioii which they .set a highcn* ^a!u(> tliau the 
hair of the clepham\s tail. It is worn around the neek with 
large pieces of coral sU ung upon it. 

Tedious as are the ojxwatlon.s i^f tlie toilet in our own countr\, 
they are of short duration eompmred to tlint procc'^.s in Congo, 
where a whole day is often insufficient for the coinjiletion of a 
wngle licaJ. Over the eYC-lu.shes, hiack linos are draw ri, and the 
front teeth arc filed into one or two sharp fang.'*. iVlany of the 
women ornament their Inxlies with a sort of tat<K>ing, which, 
judging from the .size of llie siars, must be a very iTuel ojx^ra- 
ticai; but the custom is not common: they do not stain the 
wounded parts in the manner of the Olftheiteims,* with a la^lour- 
ing substance. A mamed w'onta^ generally wears lier hair 
after the fasliion of lier husbands. ^'oung womeri arrived 


at a certain agt' paint their bodies w ilh a paste made from 
the powder of red-wood ; and, instead of shaving their lieails, 
although the hair is still kept short, plait it in elegant curv'os 
clpsc to the skin. 

Singing and dancing arc two necessary accomplishments of a 
For thc.se, how ever, and the servile office.s of tlio con- 
ife,^ shcUchielly valued. The wife is the 
‘ Jiu&bmid', who, for certain misdemeanours, can si 


proper^jof her 
iJ her; buNhis 




on tJte CouiUrlefi uf Congo and Loang^o. 219 

expedient is seldom resorted to, especially if’her father be a man 
of consequence; in that case, recourse is liatl to the ordeal trial. 
She is in a manner purchased from her relations, than whose 
consent, no other sanction is requisite U> constitute the inaniagc. 
Their approbation is expressed by acceptance of a present, gene¬ 
rally adequate to her full value were she sold in the market.: 

Dancing.— No opporUmily is lost of engaging in this favou¬ 
rite amusement: In gO(xl weather, every village sends forili its 
evening band of joyful dancers. Tlie circle being formed, 
a couple step forward and conn/. >ncc the dance, wliich is earned 
on with imu-li aniinaticn ; and liaviug cxliausted all their agi¬ 
lity and addrc.ss, tiny are relieved by another pair who advance 
from op])(>sito parts t'f the circle# and this is continued in suc¬ 
cession, until the whole gi'oup is completely wcivrkd. 'riieir 
various movements and attiiiul's. g^ole^q^c and uncouth as 
they are, harmojii/.e witli tlie \s!!i! anil p!a;nl'\(' measure of the 
song. jS full cho/ii", ac ijmpfinit d by the iKilc.. of a rude five- 
rjtringcd Ivrc, jiro-iuccs a very pk using elicct. 

Si.-'ivns.—When a ship arrives after a Jong interval of tr'^dc, 
MX weeks generali> clajisc befiirc the- shoes conu* down to the 
coast- The brokers have to uotiiV Iii'i* aniviil io their resjK’c- 
tive buslnneii or iiilaiid triuki’.s, who rcsiiie at the great slave 
mart in the interior of the country ; and to whom they must send 
suitalilv.* present.' previous to any negocialion. ily all accounts, 
the slaves arc so reconciiod to tlieir unhappy lot, tlial they 
evince very little coTiccrn at the final separation from their 
fritmds ami country; but tlii.'^. without aii\* want of natural 
affection, may be the consequence of living continually under 
the appreheijsUm of s«ch an event;— nor tio the friends on 
their part testify a greater degree of sorrow': this, }x;rhap.s, 
partly arises from a eond derat ion of individual safety to them- 
selves, conjoined with causes unknown to us. ^Ve do not lieai 
that the wroulied victims are feelingly alive to d.ejr hinientahle 
situation ; but let ic-' reeoileet, that fortitude and eoiiteiiijit of 
suflbring, arc among the grcatcht virtues of the favage npnd. 

Staturk.—T he inhabitants of these counting are »>f the 
middle stature, and may be reckoned the bhu kt'^t, as well as 
the mo^haud.s<mie, of tlic Ni'gro raci'. 'fo a full ehesl, and 
w^^pvoporiioncd limbs, we find united, vi-gular features and an 
expressive eoiinleriance. • 
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Chakacter. — ^'rhcy have been callfid a jealous, cruel, and 
revengeful people,—^much given to theft; but, in my opinion, . 
very unjustly. I would rather term them, in their ordinary 
mode of life, a mild, inoffensive, aiid effeminate race; yet of 
astonishing resolution and perseverance when once roused to 
action. Of all the slaves brought from the coast of Africa, 
those of Congo are accounted the most refractory and deter¬ 
mined on ship-board. 

As an instance of their probity and honour;—Captain Coiif- 
flin, w'hen sailing up the riyer, run his shi}) upon a sunk rock. Ue 
was obliged to unload tkc whole cai'go whilst the vessel was re¬ 
fitting ; and, although the goods rcmaiiK'd ni their huts all that 
time, not a single article was'inis.sing. 

To the spontaneous productions of nature, and to the cli¬ 
mate which Clauses them to spring up so luxuriantly and in 
such profusion, must be ascribed the effeminacy of the Cori- 
gocse, not to any inherent defect in the constitution of a race, 
'who.se outward apj>carancc, time and .situation have so altered. 
The Negro, in his native land., is, coniparalively speaking, in 
a great measure exempt from toil; ho enjoys Ihe to the full, 
and, by a little tuition, can tliink as acutely’ and act as justly 
as the man, who, born in a civilised country', has enjoyed all 
the advantages of education. 


Art. 111.— Account of Eli'ctro-Magnctk Experiments mack In^ 
MM. Van Beek, Prol’ei=i.sor Van Bees ofLlegv^ and Profes¬ 
sor Moll Utrecht, In a Lcttcr*to Dr Brewster, 


My Dear Sir, < 

I HAD the honour of addressing to you the details of some Elcc- 
. tro-magnetic gxjieriments in a former letter, which I hope came 
duly to hand. I have since observed in the Annals of Philosophy 
for August 1821, a letter from Sir Humphry Davy to Dr Wollas¬ 
ton, in which experiments are related, which you will have found 
to be^ the same kind as those; which were communicated by 
me. As Sir Humpluy states his experiments to Jmve been 
^ade in October 1820, no doubt can arise rci’pccting^ll^sir [ 41 - 
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ving been previous ours, tiiougli, I can assure you, that we 
ref^eived the number of the Journal in which they are conamu- 
nicatcd after my letter to you had been sent off. Be this as it 
may, wc cannot help feeling pleased w^ich having been employed 
in making experiments on a subject which attracted the notice 
of so illustrious a philosopher as Sir Humphry Davy. 

I shall now proceed to relate some further cxjwriments; but 
as I keep no minutes of my lett ers, it is not imjKJssiblc that some 
of those which I am going to state are already contained in my 
former commuuicution. ^ 

1. Having lak('n a sleel-plate ABCJi, Fig. 1. Plate II., we laid 
on it a glass-pane, and on the glass was placed a communicating 
brass-wire E ; th’-ough this the Eeycltm battery was discharged ; 
the end E of tin* wire communicating nith tlie interior coating, 
the end F with the exterior coating of the battery. The stcel- 
pUte became magnetic by the discharges; the whole of the part 
AllFE having ac(juired a iiorrli, and the part F( 'DE a soutli pole. 

S. We took a square plate of sled A BCD, Fig. 2.; on this, 
as iisuah was laiti a glass-plate, ami on this a connecting br^ss- 
wirc, bent as shewn at KFGIIIlvL. Through this A''irc the 
dectric discharge of the battery was transmitted, and the steel- 
plate became magnetic, as shew n in the diagram. The end L 
of the wire communicating with the interior, tlic end F with the 
exterior coaling of the battery, the ]»arts liF and KC of the 
plate had north, the })arlsAE and FD had south, magnetic ]x>- 
hirity. * 

3. We Ux)k a steel-cylinder, Fig. 3. of allout an inch in dia¬ 

meter, and three indies long, jicrforatcd through its axis AB. 
Through this aperturt was thrust a glass-tulK', ojx'ii at Iwlh 
ends, in whicli a brass c(jjnmunieating-wire was placed. Re¬ 
peated ptiwcrliil eli’etrie tiischarges gave no magnctii>m \\ hatever 
to the cylinder. • 

4. Wc had a steel-edinder, Fig, 4., made of tw'o halves, 
ke})t togetlier by two buiss-riiigs, and perhirated in the same 
manner as that described in the former cx})criinent. When the 
brass-rings KL and IH are taken oil*, the cylinder sepayatea in¬ 
to tw'o halves ABMG and CDEF. Threugli the axis of tl»e 
cylindet^ whilst kept together by the rings, 
were passed, and the cylinder, as in the former 
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ed no magnetism; li>ut whm taken aau^er, both halves were 
Cound magnetic) each having an opposite pole to the other. On 
Joining than again, all magnetism disai^ared, but on isepfi- 
rating them, it dbewed itself again. 

5. AVe took a steel-disk. Fig. 5., of about one inch in dia¬ 
meter, perfinrated in its centre, in which was placed a glass*tube, 
cemtaiaing the wire through which the dectricdiattery was re¬ 
peatedly discharged. AB is the steel circular disk; and CO Uic 
hole in its centre, through which is stuck the glass-tulie, £F. 
The strongest discharges could not make this di-ik show any 
magnetism; but when ity^as cut with a chisel in the direction of 
any of its diameters, for instance GH, both halves became mag¬ 
netic, each having a pole opposite to the other. Thus, GAIl 
was tlie north, and HBG the south pole. When again joined 
together, no polarity appeared. 

6. As it might be suspected that the cutting of the disk with 
the chisel made it magnetic, another disk was cut through, with- 
out passing the electric discharge along its axis. It was not, 
however, found to be magnetic. 

7. Over a slip of brass ABCD, Fig. 6., was laid a glass-piatc 
KLHI. Over the glass, the communicating-wire EF of the 
electric-battery went across. In the brass was a small hoie G; 
and in this a steel-needle, not magnetic, vras stuck perpendicular¬ 
ly. After passing the discharge through EF, it liecamo strong¬ 
ly magnetic. 

8.1 shall now proceed to describe two Vtry convenient elcclnv 
magnetje apparafuses, made by my. ingenious friend M. Van den 
Boss. They arc intended to show magnetism to be eommuni- 
ettted to wires through which a galvattic current is circulating. 
ABCD, Fig. 7. is a copper, and EFGH a zinc, square ]!^ate,of 
about three centimeters side, kept from touching each other by 
the interptwation of some small piece of wCod LM. Both plates 
met ^Utachod and suspended to slender brass-wires, OP and RS. 
The wire OP ^ters at P, in the hollow space formed by a case 

'vwJry thin quills inserted together, and two decimeters long, 
Tito «nd of the wire comes out of the quill at the end T, and 
M^ms, beiiig wound as a spiral round it evtcmally to the other 
end V, enters the quill, and procmlb by a right 

Jinte Ito S, OOiming out, it descends, tuid is allot hed to tlic 



MM. Vail Bock, Van llecs aaid MoU. £23 

other plate. The whole is busponded in equilibrium Vo some 
• silken untwisted thread XZ. It may be dbs^edy that the dis¬ 
tance P S, ought not to be so large as drawn in the figure^ and 
care should be taken to prevent the spiral twisted round the 
(]uill-tufae from touching the wires P and S. The plates are now 
dipped in dilute acid, and the whole is suspended at X. Now, if 
a strong magnet is brought near T or X, it will show a strong 
polarity, by its attraction or repulsion. Thus, the apparatus, 
with no other galvanic-battery but the two small plates, shows 
the same phenomenon for whirh M. Ampere uses the instru¬ 
ment represented in Plate ii. Fig. 3. * of that gcnt]eman‘’s paper 
on elcetro-magnetism, and which requires a pretty strong galva¬ 
nic force. • 

Another instrument delineated by M. A mpere. Fig. 2. Plate iii. "f- 
may be more easily constructed thus: A brass-wire AC, Fig. 8. 
rests at its bent end A in a cup containing some mercury, and 
is vciy moveable in a/iiniith round this point. The other end 
C, passes through the centre of a circular piece of thin paste¬ 
board, and then forms spiral turnings round this dirculai; piece. 
The wire is attached by Imcn or any thread to the ditde^ die 
diameter of which, in my instrument, is about eight decimeters, 
there being about fourteen windings of tlie spiral To its end 
B is suspended another wire, whose end reaches again tlie sur¬ 
face of the mercury in the small cup D. The wires of the two 
poles of a galvanic-battery arc in contact with the mercuiy in 
the cups A and D. IV is roqmred that the end of the w ire A, 
on which the apparatus rests, should have n’^ery free motion 
on a point placed in the middle. The plane of the disk will 
place itself in a situatioif perpendicular to the magnetic meri¬ 
dian, when the cups A and^D communicate with the ojjposite 
poles of the battery. 

I received, some d«ys since, the apparatus lately contrived 
in England by Mr Faraday, of which 1 have not yet found a 
dascription in any of the Scientific Journals, but whidi I expect 
to find in your next number. This little apparatus wofiks iq 
admiration. No other shows so cleoi'ly the magnetism of t|iis 
emmecting wire, For if a strong magnet is brought near ^ 

— . ..l u — -----1,. . 

* Sec this ^osrao/^ Vol. I V„ Piate VIII. Pig. a ^ ^ - 

t See this Jmrnaly Vol. IV.. Plate VUI. Pig. 7. 
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of the peaduluoi^wire AB, Fig 9. h is strongly sttraeted *. 
Believe me. Dear 1^, very sincerely yours, G. Moli^ 

UxaxiCBT, &{A December 1821. 


Aet. IV.Barometrical Observations made at the FcM of the 
Stavbbacli, by J. F. W, Hebsc^hiul, Esq. F. K. S. L. Se E., 
and .Chakles Babbage, Esq. F. 11. S. L. & E. In a LcU 
ter from Mr Babbage to Dr Beewsteb. 

My Dear Sie, ^ 

I r^GMissn a short time since to send you an account of some 
barometrical obsCT\'ations made by Mr Herschcl and myself at 
the Fall of the Staubbach, during last summer. There arc 
some circumstances attending tlie observations at the foot of the 
great fall, which seem worthy the investigation of other travellers 
who may visit the magnificent valley of Lauterbrunnen, and who 
may have more time than we had for the inquiry. 

The finest view of this beautiful cataract, is that which pre- 
aents itself to the traveller on descending the Wenger Alp, on 
his way from Grindelwald and Lauterbrunnen, as it is there only 
that the upper fall becomes visible. 

I have assumed the ground-floor of the inn whtyc we were 
accxHnmodated, as the point to wliich all the measurements arc 
referred. There are several reasons for this, amongst which 
may be mentioned, that I had previously determined very ac¬ 
curately its height above the stream which pisses through tlic 
valley, and that the obscrv'ations I made at the inn were not 
completed until the instrument had in both cases been exposed 
to the atmosphere a full hour. 

We left the inn a few minutes after seven in the morning, 
and following a circuitous patli, orrivedvin little more than an 
hour at a small wooden bridge, which traverses the torrent at 
some distance above the upper fall. It descends from this spot 
with great rapidity; and finding it inconvenient to follow its 

.I ■■ ' ■ -T" - ' . . .. ... I . . . , 

* An this u^genious apparatus was described in our last Number, viz. V'oU VI., 
p. 178., without a reference to a figure, it may be sufficient to state, that in Fig. 0. 
AB is the brass pUlor; CO the copper.rod; £ the shallow glasB-ctp with mer- 
ctirjr; P the magnet; G thcf descending rod of metal) II the cylindrical cup; I the 
d fi fSn d bar magnet; and K the thick wire dcecending from the rod aboie. Sec the 
Qnarteffy /oargof, voi. 2L11. p. 
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bank* we arrived, by a little circuit, at the foot of the upper fall. 

’ The water descends from a projecting ledge in a wide sheet; 
and it appeared that a traveller might, in any season, wdk be¬ 
tween the fall and the rock, without being wetted by its waters. 
We now followed the bank, and in a short time, by a very steep 
descent, reached the top of the great fall. On the left side, 
looking down the stream projects a rock, over one part of which 
the torrent precipitates itself. From this spot, the valley, and 
the trees at the fot>t of the fall, ore visible; but that point where 
the water reaches the ground cannot lie |een. The stream had 
worn a channel in the limestone rock for some distance above 
the fall; and after being precipitated over the edge, at about 
forty feet below, strikes very obliquely against a rcick on the 
left side. This gives it an inclination in its downward course, 
which makes it appear to be slightly convex towards the upper 
part of the v'allcy, unless there is a current of air along it, or 
other causes intervene li» prevent it. The following are the ob- 
ser\ ations from w’hich the heights were deduced: 


Station. 

Hour of Day. 

. 


Attached 

Therm. 

Dotachca 

Therm. 

No. of 
Oba. 


** y 

Inches. 

Fahren. 

Keaum. 


Inn at Lauterbrunnen, 

7 10 A.M. 

27.182 

55*.2 

9\2 


Staubbach Bndge, 

8 30 

25.7 «7j 

61 

10.1 


Foot of Upper Fall, 

9 IS 

26.026 

59.5 

10.1 


Top of the Great Fall, 

9 30 

26.1402 

55.3 

10.8 


Inn at Lauterbrunnen, 

7 

27.186 

56.3 

10.8 


Foot of the Great Full, 

12 20 

27.1137 

57.8 

11.8 

4 


The two observations lyade at the inn have been reduced and 
interpolated in tlie tabic below : 



Barome¬ 

ter. 

Attached 

Thermom. 

Detached 

1 hermom. 

U / 

T 10 A.M. 

8 30 

9 15 

9 so 

11 7 

12 20 

Inches. 

27.1851 

27.1854 

27.1856 

27.1856 

27.1860 

27.1863 

Fahrenheit. 

56".3 

do. 

do. 

do. 

da 

da 

Centigrade. 

11”.50 

12.38 

12.75 

12.88 

13.88 

14.63 


Fi*em these I have deduced, by caltulating the observaliims 
acoording to M. Riinond’s mcthotl, the following heightl: 
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Feet. 

Bridge over tlic Staulibach, above the Inn at Lauterbrunnen, 


Foot of 0pper Fall above Inn, - - - 1410^ 

Top of^ Greet Fall above Inn, . ■ - 1078.5 

Foot of Great Fall above loo, . . » 78.4 

Height of Great Fall, - ... 1000.1 


Mr H^rschc]^ using almost the same data, and calculating by 
the tables of Oltmanus, has arrived at results nearly coincident 
with these. 

The stations where we placed the barometer are easily found, 
except that at the foot of the great fall, which I will now de¬ 
scribe more particularly. 

As you approacli it by a path at the side of the stream which 
flows from it, the lower part of the fall appears partly hid by a 
heapof debris, consisting of small stones brought down by tlie tor¬ 
rent. The little hill which is thus formed, is almost barren, ami 
inclosed by wooden palings. We chose a situation where the 
eye was nearly on a level with the spot where the water roaches 
the ground; and looking for a spot on the hillock, as far as we 
could from the spray of the fail, jmd on the same level, we no¬ 
ticed a few shrubs, and at that spot placed our barometer. As 
you cross the railings, it is on the right hand, very near them, 
and at the beginning of the few shrubs tliat grow there. Al¬ 
though the atmosphere, both in the valley and on the mountain, 
was perfectly calm, in the neighbourhood of tlie bottom of llie 
fail there was a strong but irregular current. We matle four 
observations, and as they tliifcr considerably, wc took the means. 
They are as follows: 



The first ci these differs so much from the mean, that it ought 
to be rejected as a bad observatkm; and I should have omitted 
it^ if the others had been more accordant amongst each other; 
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but I made it %vith miiih care, and was a considerable time be¬ 
fore I satisfied myself of tbe adjustments of the two levels. Mr 
Herschel was in the mean time taking the temperature of the 
water, which be found to be the same as that of the air; whilst 
at the point where it quits the summit, it was between two 
and three degrees of Reaumur colder. I now held i»y hand- 
kereliief to protect the instrument ftora the wind and mist pro¬ 
duced by the fall, whilst my friend made an observation. This 
is No. 2. Finding it so very different from mine, I again made 
one with considerable ciire, No. 3. afid^hen Mr Hersch^ made 
No. 4. Amongst some hundred observations,^ I have not met 
with instances of our differences^ amouiuing to half or even a 
quarter of that which occurs here; and from tlie care with which 
the observations were made, I conclude some cause of irregu¬ 
larity operated, of which we were not aware. There are two 
circumstances wliich seem to have some influence on these re¬ 
sults : one is the state of the atnios})here at the foot of the fell, 
and as high as a thousand feet above it, being in a stale of ^tu- 
ration with regard to moisture; the other is the viollsnce of 
the wind which is formed by the descending torrent, and which 
eddies about with rapidity directions. Notwithstanding 

the differences in the observations, I am inclined to believe the 
mean to be extremely near tlie truth. At the bottom of a mea¬ 
dow immediately below the inn, there is a small stream, and a 
figh-lx)x at its junction with the riv(»iwhich waters the valley of 
Lauterbrunnen. The ground-floor of inn is 114.6 Feet above 
this spot. I remain, my Dear Sir, truly yours, 

'' C. Bass AGE. 

DETovsuiit« Street. ^ 

PoHTtANo Place, > 

Dtc . 7 . 1881. ) 


Abt. V.—-On ihc Detcrntinatkyn (^certain SecanAary Faces in 
Crysteds^ which reqvire neither Measurement nor Calculation. 
By A. Levy, M. A. of the University of Paris. Cornmnni- 
cated by the Author. 


The observation of the several polyhedrons, or ciyrstals pre¬ 
sented by the same crystalHsed Bubst^nce, naturally leads us to in- 
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quire, whetlier there is Any relation between these different forms. 
Many remarkable results have been obtained by die investiga¬ 
tion of this question. These results, together with the necessary 
methods for verifying tlieir exactness, and resolving the problems 
to whicl^, they ^ve rise, compose the science of crystallograj^y. 

The .tWo principal facts hitherto ascertained, are, 

Irf, That for a given series of polyedral forms belonging to 
the same substance, a simplc^solid can always be assigned, front 
which all the others may easily be derived, by the replacement 
of its edges and angles. ^ This solid is called the Primitive form 
of the substance. The others are called Secondary. The face.s 
of the primitive are called primitive faces; those of the second- 
crystals secondary faces. Two edges of the primitive are 
said to be similar, when they are of equal length, and intersec¬ 
tions of planes equally inclined. Two plane angles of the pri¬ 
mitive are similar, when they are equal, and formed by similar 
edges. The primitive form is generally found among the crys¬ 
tals offered by the substance, and when put in a proper position, 
relatively to any secondary crystal, all its faces, or at least some 
of them, are found to be parallel to the direction of tlie deavage 
of that secondary crystal. 

The mode in which the secommy forms are derived from the 
primitive is this; Let oa, ob, oc, Plate II. Fig. 10. be the direc¬ 
tions and lengths of three of the edges of the primitive, meeting 
at a solid angle <?. Then any secondary crystal may be so placed, 
relatively to tliese^ three lines, that any one of its fac(% is found 
to be parallel to such plane as ABC meeting the lines oo, ob^ 
oc, in A, C, whose distances to o, oA, oB, oC, are found re¬ 
spectively to be veiy simple multiples, m, n, P, of oa, oh, oci 
or two of them being very simple nwdtiples, the tltird is iniiidte. 

If the plane ABC was drawn parallel to a secondary face, 
replacing neither the angle o, nor any of the edges meeting 
in o, but some other angle or edge of the primitive, this 
plane might meet one or two of the lines oa, ob, oc in some 
point of their produceraent, oa', ob', od ; but the distances of 
those points to o, would still be simple multiples of oa, oh, oc. 
From this mode of derivation, it results, that in secondary crys¬ 
tals, the derivations alone of the faces are considered, and that . 
two identical secondary forma are neither two equal or two simi- 



CryitcHs fequiring iieitker Measuremeiit nbr CaUulai'urii. 2S9 

lar polyedrbns, but two Solids composed of the same numl>er ol 
' faces, and such that when Isoth are put in position with the pri¬ 
mitive, all the faces of the one are parallel to all the faces of the 
othet. Upon this first result of crystallographical researches, 
M. Hauy has built his theory of decrements, supported by so 
many facts, and so much ingenuity. It is w'cll known, that in 
that theory, a secondary face, such as ABC, Plate VIII. 
Fig. 10. is said to be the result of an intermediary decrement 
ujxm the angle o of the primillve, by to rows parallel to the 
edge o«, n rows parallel to the edge^ o^, and p rows parallel 
to tlic edge oc. If m — n^ then AB is parallel to the diagonal 
ab of the fice odh of the primitive, and the face ABC is then 
the result of a deiTement upon the plane angle o a 6, by to rows 
ill breadth, and p in height. Lastly, if p is infinite, then 
ABC becomes parallel to the edge oe, and is said to be the re¬ 
sult of a decrement ujion that edge by w rows in breadth and 
n in height. It will be more simple in what follows, to call to, 
w, p the indices of the face ABC. ^ 

The second important result of Crystallography, is what has 
been called the Law of Symmetry. It consists in this, that, with 
very few exceptions, when any edge or angle of the primitive is 
found to be replaced by a secondary face resulting from a cer¬ 
tain decrement, all the similar edges or angles arc equally re- 
plact'd by faces resulting from similar decrements. 

This tmee understo<#l, all questions of crystallography may 
be reduced to problems of solid geometry, and may be resolved 
by plane and spherical trigonometry. The data arc the inci¬ 
dences of the secondary f|ces with each otliel: and with the pri¬ 
mitive ; the unknown quantities, the hnear dimensions of the 
primiuve, and the indices of tllle secondary faces. 

To shew in each how to obtain as many equations as 
there are unknown quantities, or, when this is impossible, to 
point out the best hypothesis tliat can l>e made to replace the 
want of equations, will l!>e the object of another paper, which I 
shall publish, when I have brought my forraulse to that degree 
of simplicity which logarithmic calculation requires. 

My object here, is to explain how the indices of certain se¬ 
condary faces can be obtained without cither measurement or 
calculation. 

VOL, vr. NO. 12. AritTL 1822. 
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Although there are three indices, n, p, for each secondaiy 
facc,thenumberof unknown quantitiesis really only two, and-• 


Two conditions are therefore sufficient and necessary to deter¬ 
mine them. These conditions are generally the incidences of 
the face upon two known planes of the crystal; and when they 
are such, calculation alone can determine the law of decrement. 
But in numerous cases, the observation qf the face to be deter¬ 
mined, having two of its sides parallel to two edges of the crys¬ 
tal, whose pt)sitions re^^afive to the primitive are known, will be 
sufficient to resolve the problem, without the assistance of either 
goniometer or trigonometry. Thus, in Fig. 11. which represents 
a portion of a crystal, the indices of the planes 1 , 2 , 3 , 4 , being 
known, tliose of the plane 5 may be obtained, from the circum¬ 
stance of its two sides etZ, cf being parallel to the intersection 
of 1 and 2 , and that of 8 and 4. Before explaining how this 
can be done, it is proper to remark, that these parallelisms are, 
in most cases, easily ascertained by the eye alone, from the nar¬ 
rowness of the planes bounded by the parallels. The dispro¬ 
portion of the faces of the crystal often facilitates this kind of 
observation. Besides, when the planes of the crystal are suffi¬ 
ciently brilliant, the reflecting goniometer will readily decide if 
the parallelism does exist or not, and even discover those that the 
eye could not suspect. For it is obvious, that when the crystal 
is so adjusted, as to give horizontally the reflections of an hori¬ 
zontal line upon two different planes of the crystal, any third 
plane, upon which the reflection of the same line would still lie 
horizontal, must be parallel to the Intersection of the two first. 
Hence, when the reflecting goniometer is used, after having ad¬ 
justed two faces of a crystal, it ^ill be of importance to turn it 
completely round, in order to ascertaiaif there is any otlier face 
parallel to the intersection of the two first, ' 

Now, to resolve the proposed problem : Let w,, n^, p be the 
indices of the plane 5, relative to three edges, oa, ob, oc. Fig. 10. 
of the primitive; W 4 , those of the plane 4 , and so on. 

What is to be done, is to find the values of n^, y?,, when 
all the others are known. Let 00 , ob, oc, be taken for three 
axes, co-ordinates, and a*, p, z represent the co-ordinates of any 
point j>aral]el to them. Then a, h, c being, as before, the Iragths 
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of the three edges oa, ott^oc, the equation of the plane 5, will 
be, 


.r y 

----- + A + 


= 1 . 


«ij a n^h c 
since that plane cuts the three axes, at distances from o, equal 
to W 5 fl, ^fPi In the same manner the equations of the 
four planes, 1, 2, 3, 4, will be respectively, 


X y z 

-1_•i- j __ 

a n^b 2)\ 


= 1. 


X , tf z - 

--= 1 . 


Wig a n^b c 


x 


+ ^~,+ 

71. b 


-- = 1 . 


a 71^ b p^c 


- 4 . J. 
7n ^ a~ b 





To express that llic intersection of 1 and 5 is parallel to that 
of 1 and 2 , it is sufficient tf) write that their projections upon*.* 
third plane are parallel; since those two lines are in the same 
pliuie 1. By eliminating z betw^een the two first equations, the 
equation of the projection of the intersection of 1 and 2 upon 
the plane oab is obtained ; 

_1_ l__ I 1_1 

n^p^h 7i^p^h) 

In die same manner, the equation of the projection of the line 
of intersection of 1 , and 5 , is, 


X 


{ - ^-i—l + 

Km^p^a 7n,^p^a) ( 


ItaiPga 


1 _ 

a 





Pr 


These equations being those of parallel lines, the ratio of the 
coefficients of x and y rn 4he first, must be equal to the ratio of 
the coefficients of x and y in the second. This, after reduction, 
gives. 


By changing in this equation wi,, w,, jpi into m,, w, p,, and 
Psi W 4 , n^, y? 4 , we shall get the equation expressng 
the parallelism between the line of intersection of 5 and 3, and 

q2 * 



§ 
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that of 3 and 4. From these two equations, the values of 


and ^ ace readily found. 




_L ^ 

__^'-Y-_ 

K’ltJ «»,f; 

this ibrpiuJa m for n, and reciprocally, the va- 

a 

By writing in 


lue of — is obtained. 

If tlie two faces 1 and 2 are supposed to be parallel to a dia¬ 
gonal of the primitive—to ah, for instance, then the new face 5 
will be parallel to the same diagonal. In that case, w, =ni, 

and =n., the values of ^ and become both the same, 

and, by reduction, equal to 

___ 

(nj TO, wj 

-^L)+(_i-L.) 

ynjpi 

entirely disappeared from tliis 
formula; and it should be so, since the condition of being pa¬ 
rallel to a diagonal of the primitive, d^es not depend upon any 
secondary plaae. If the two faces 1 and 2 are parallel to an 
edge, to oc, fm: instance, then 5 is parallel to the same; and 

o« are infinite. The values of and ^ become so too, 

when the infinite is substituted forp, and p, in the general for¬ 
mula. But if, before making the substitution, we divide the 
one value by the other, we then get 

J_ \_ 

Vi Vr, «4 

Wfi 1 1 

These three formulse, the first principally, are noj very simple; 
but it must be observed, that the problem has been resolved in 
the greatest degree of generality. In most cases that occur, they 
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will be considerably simj^fied, and frequently dispensed with, 
^'niey might have been obtained in a very different way, by a se¬ 
ries of similar triangles. The preceding method has been thought 
more simple and more direct. However, as the other may be 
used with advantage in some cases, it will not perhaps be useless 
briefly to indicate it. 

By the extremity c of the edge oc of the primitive, Fig. 12,, 
let tiie planes cHG, cKL, cMN, cPQ, be drawn parallel to 1, 
2, 3, 4, the distances oH, oG, &c. will be known, and equal to 

— i, ^ «, &c. The intersection of 3»and 2 will be parallel to 

Pi Pi * 

oE, that of 3 and 4 to oF. The new plane 5 will therefore be pa¬ 
rallel to the plane oEF; and if the Ijne EF is drawn, oA will be 

equal to —, and oB to —\ Now, to find the values of these, let 

Ps Pt 

ER, Fjr, be drawn parallel to oh. It is very obvious, that 
knowing oG, oH, oK, oL, the values of ER, oR may easily be 
found by similar triangles. Those of F# and os are not more 
difficult to obtain, and from these four, oR, RE, oj, ^F, t|ie 
values of oA and oB are easily deduced. This would lead to 
the same formula. 

These formulae^ although they are complicated, arc remark¬ 
able. They contain neither o, nor nor c. Therefore, the li¬ 
near dimensions of the primitive form are not requisite to deter¬ 
mine the law's of decrements of the faces under consideration. 
This remark proves, also, that it is not possible to find the va¬ 
lues of the linear dimensions of the primitive, irom any obser¬ 
vation of parallelism between the edges of a secondary crystal. 
The values of &c, being simple numbers, it is ob¬ 

vious, from the nature of the functions of them, which repre¬ 
sent the values of ^jj^hat the values of these last quan¬ 

tities will never be uer^ large numbers. It is necessary to 
add, that when these formulte are used, Wj, for instance, must 
be taken negatively, if the face wliosc indices are w j, , /? j, 

cuts the edge oa, Fig. 10., in its prolongation oa\ Tlie same 
observation applies to any other index. 

To shew at once the importance and use of what precedes, I 
shall apply k to the determination of the several modifications of 
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the Red Oidde of Copper and the O^ide of Tin, which Mr 
Phillips has giv^ in the 1st and 2d volumes of the Transacticnas 
of the Geolo^cal Society, 

Mr Phillips, in his paper on the Red Oxide of Copper, has 
described six modifications of that substance^ the incidences of 
the planes of which he could not measure. Out of these six, 
five may, however, be determined without knowing any angle, 
supposing the parallelisms which exist in Mr Phillips’ drawings 
to be correct. 

For tliis investigation, it will be more simple to consider the 
cube, instead of the uctohedron, as the primitive form of the 
substance: Once the indices relative to the cube are known, 
those relarive to the octohedron may be obtained without difii- 
culty. 

Let oa, ob, oCj Fig. 13., be the edges of the cube, to which 
all the secondary faces are to be referred. 

It is evident, first. That the faces of the octohedron result 
from a decrement by one row upon the angles of the cube, and, 
consequently, that the three indices of that face which replaces 
the angle o, will be equal to each other. 

Second ModiJicatioji. —The planes of this modification being 
those of the rhomboidal dodejcahedron, result obviously front a 
decrement by one row upon the edges of the cube ; so that, of 
the three indices relative to any one of them replacing one of the 
edges oa, ob, oc, one will be infinite, and the other two equal. 

Fifth Modificatimi .—The Fig. 81. (Plates to the 1st vol. of 
the Trans, of 4he Geol. Society^, shews that one plane of this 
modification is parallel to the diagonal ac. Fig. 13., and to the 
intersection of the two planes of the^.8econd modification which 
replace the edges oa, oc. The new face being parallel to a dia¬ 
gonal, the second of the preceding formulae must be used. In 
the present case, to, = 1, ti, = 1, zur <x>, m^=z eta, s= 1, 

p^ = l. These subsUtutious being made, the value of is 

___ 

found to be equal to 2. Therefore, the fifth modificaUon re¬ 
sults from a decrement by two rows in breadth upon the angles 
of the cube. 

Third Modification planes of this modification are 

evidently parallel to the edges of the cube, and one of them is 
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also, by Fig. 107. parallel to the intersection of the two planes 
of the ^ith modification, replacing the angles aoc, oed^ Fig. 4. 
Here the third formula must be used, and the fediowing values 
substituted in it. 

^3 = 2 /Jg = 2 n, = 1. 

=2 ^ 4=2 = L 

Then, ^ = 2. 

'^'5 

Therefore, the third modification is the result of a decrement 
by two rows in breadth on the edges of the cube. 

Sixth Modification. —Fig. 107. shewsf that one plane of this 
modification is parallel to the intersection of the plane of the 
fifth parallel to the diagonal or, and the plane of the second mo¬ 
dification which replaces the edge oc, and also to the line of in¬ 
tersection of the face of the octohedron which replaces the angle 
o, and the plane of the third which replaces the edge oc. There¬ 
fore, here 

= 1 Wg = 1 11 ^ — 05. 

— \ ng =1 =1. 

7»4 =2 «, =r 1 — QC. 


These values being 


pul in the first formula, give 



2, 


the same values when substituted in give Vj. — g, Therc- 

fore, :: 6:3 ; 2. The planes of tl;e sixth modifica¬ 

tion may be consequently considered as the result of an inter¬ 
mediary decrement by sije rows parallel to oc, tlirce parallel to 
oo, and two parallel to oh. 

As to the fourth modificat^n, there arc not sufficient data to 
determine it, no oihe^ parallelism being obsei’vable than those of 
the planes of this modification with the edges of the octohedron. 
The indices of the five others being now known, nothing is 
easier than to calculate the incidence of any two of their planes. 

I shall now examine Mr Phillips’ paper on tlie Oxide of Tin. 
Its merit is so well known, that I think it almost useless to say, 
that the i^ftmarks I am going to make upon it will in no way 
diminish its value, which principally conwsts in having measured 
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with great accuracy the incidences of the planes of most ctf tiic 
modihcations he has described, and in having given drawings of 
a great many varieties, which, though inexact, art; perfectly sulfi* 
cicnt to convey an idea of the form. 

Twelve dil^rent modidcations are mentioned in this j»per. 
For nine of them, the angles of one plane of each upon two 
different faces are given. Eight of these may be determined 
witllout knowing any angles. But first it is necessary to cor¬ 
rect some errors in the drawings. 

From die angles given, it necessarily follows, that the planes 
of the seventh modificarioii should not only be parallel to the in¬ 
tersection of 1 and 1, as it is indicated in tlie figures, (sec 
Plates 18. and 19. to the 2d,volume of the Transactions of the 
Geol. Soc.), but also to the line of intersection of 2 and 5. 

2dl^, That die planes of die sixth modificaliou parallel to the 
lateral edges of the prism, should also be parallel to the inter¬ 
section of two corresponding planes of the seventh modification, 
the one belonging to the superior, the other to the inferkw sum¬ 
mit of the crystal; or otherwise, that the line of intersection of 
the sixth and seventh modification should be perpendicular to 
the lateral edge of the prism. 

All the drawings in which these parallelisms do not exist, are 
conse(|ucntly incorrect, or the faces marked with the same fi¬ 
gure do not belong to the same modification. These parallel¬ 
isms arc the essential character of the sixth and seventh modifi¬ 
cation, in the same manner as it is the es^.'ieutial character of the 
-ith, fill). Gill, todie parallel to the axis of die prism, of the face p 
to be parallel to the intersc'ction of two adjacent planes of the 
second rnadification'; and unle.ss it is ai'gued lliat it is not neces¬ 
sary to indicate the latter parallelisms in the drawings, I see no 
reason why the former should m ? be preserved in the represen¬ 
tation of the crystal. » 

Now, nothing is easier than the determinadoA of the modifi¬ 
cations. For the sake ot simplicity, I shall here, as in the red 
oxide of copper, assume an hypothetical primitive form. It will 
be a 9i|uare prism, whose lateral faces will ctirrespond to the first 
modification, and the altitude of which will be determined by 
supjx>.sing the faces p to be produced by a decrentont by one 
jt>w on the angles. 
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Then» obviously. 

The second modification will be the result of a decrement by 
two rows in height on the edges h of the bases. 

The third is then the base of the prism. 

The fourth, from a decrement by one row on the lateral 
edges. 

The fifth can only be determined by the incidence of one of 
its planes on 1. The angle gi' en by Mr Phillips makes it the 
result of a decrement by three rows on the lateral edges. 

From the two parallelisms mentioned before, relative to the 
seventh modification, and by the use oi* the second formula, it 
will be found, that this modification is the result of a decrement 
by five rows in b’-eadth on the angles of the lateral faces of the 
prism. 

The sixth modification, from the parallelisms before ascer¬ 
tained, will, in an analogous way, be found to result from a de¬ 
crement by five rows along the lateral edges. 

The faces of the ninth modification are at once parallel to an 
edge of the base of the j>rimitive and to the intersection of ^wo 
planes of the seventh modification, (see Plate 21.) They are 
therefore produced by a decrement by five rows in height on the 
edges of the base. 

Jjastly, the eleventh modification is produced on the same 
edges, by a decrement by one row being parallel to the line of 
interstdion of two adjacent fiices, Plate 23. There would be 
no difficulty now to find the indices of these mtKlifications rela¬ 
tive to the octohedron, and.to calculate the ^incidences of any 
two planes having once measured 2 on 1. 

1 he conclusions to be drawm from the preceiling observations 
are, that the parallelisms which frequently exist between the 
edges of a crystal, are of groat importance; they arc a proof of 
the simplicity of thu .'^ructure. They enable us, without mea¬ 
surement, to determine a secondary face, when they are observed 
to exist between two sides of that face and two known edges of 
the crystal. The measurements in that case have no other use 
than to try the accuracy of the goniometer, and the perfection 
of the crystal. When a crystal is descrilicd, these parallelisms 
should 1 j€ carefully mentioned; in the rough drawings, they 
should be preserved as nearly as possible. In exact drawings, 
the oiihograpliic projection sliould always be used. • 
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Art. VI .—On the Effects of Magneti^rp on Chronometers. By 
Petee Lecount, Esq. *. In a Letter to Dr Beewstee. 

SlE, 

The following observations on Chronometers are much at 
your service, if you think them worthy a place in your Journal. 

lt|ind by your last Number, that tlie subject of the iron in 
alups affecting Chronometers, lias employed Mr Barlow’s attcn*. 
tion as well as my own, and that he attributes it to the same 
cause that I do, viz. a ^portion of fixed magnetism in tlie steel 
of the balance or its spring. For ray part, I think it will not 
be found possible to ascertain any shiprate for chronometers, 
which shall correct the errors arising from this cause, from the 
direction and strength of tlic attraction of the iron in a ship 
undergoing such considerable change as it does in different 
dips. I always considered the remedy to lie alone in the hands 
of the maker, who should carefully ascertain that no steel what¬ 
ever in a chremometer possesses any fixed magnetic quality; 
and I pcanted this out to a chronometer-maker in London, in 
November 1820, shewing him, amongst a number of balances, 
those which had any portion of fixed magnetism, and tliose 
which had not, &c.; but it is requisite, that, in this respect, not 
only tlie balance and its spring should be attended to, but that 
all the steel in the instrument should be deprived of this qua- 
bty, particularly the steel-spindles of the fusee, barrel, &c., for 
it is to magnetic attraction, residing wholly in the machine, that 
I attribute tlie alteration which lakes place in the rates of chro¬ 
nometers on shore in different parts of the world, and which is 
often very considerable. These attractions may act in several 
ways; if there is fixed magnetism the balance, and variable 
magnetism in the spindles of the wheels, the rate may be alter¬ 
ed by any considerable alteration in the dip, as the direction 
and strength of the variable magnetism will thereby become 
changed; tlie same effect may be produced, if the fixed mag- 


• Mr Lecount is already known to the public by his interesting work “ On 
the Changeable Magnetic Properties possessed by all Iron Bodies, and the diSb- 
rent effects produced by the same on ships’ compasses, from the {iMition of the 
ship’s head being alt^ed,” Lond. 1820. Some account of bis Observations wiU 
|}C found in this Journal, VoL IV., p. 296., &c. and p. 436.-»E9. 




Mr Lecount on tlie Effects rff^ Magnetism on Chronometers. 289 

netism is in the spindles of the wheels, &c. and the variable 
magnetism in the steef of the balance,—the balance-spring will 
likewise be acted on under similar circumstances. I should 
therefore think it absolutely necessary, that all the steel in the 
machine should be divested of the fixed magnetic quality 
the variable ones will have no effect on each other: this can al¬ 
ways be done by the action of fire, and if the mechanic, in the 
process of hardening and tempering the steel, always carefully 
cools it in a direction at right angles with the dipping-needle, it 
Avill rarely be found to possess any portion of fixed magnetism, 
fis, on the contrary, it will be found, that small steel bodies, if 
heated red hot, and cooled in the direction of the dipping-, 
needle, will often acquire this quality. 

I am of opinion, that this fixed magnetism, if carefully ex¬ 
cluded from the machine at first, will not be found to return 
from the continual motibn of its parts. 

A very necessary precaution with respect to the use of these 
instruments, is always to hang them up on board ship at a con¬ 
siderable distance from the compasses. I have known an .excel¬ 
lent chronometer rendered useless for the time, by l)eing kept 
within two feet of the cabin compass, and which, when removed 
to a different part of the cabin, perfonned remarkably well. 

AVhile, on this subject, I cannot help expressing my surprise, 
that although it has long been shewm that the time form for the 
teeth of machinery, wiiich W'ill prevent friction, is lliat of an 
arc of an epicycloid,* yet this has never been adopted in chro¬ 
nometers. I can only supppsc it to arise frotn the difficulty of 
reducing such small teetli to the fomi of that curve. If I 
thought it likely that 4.he makers of these instruments would 
adopt this form of the teeth, I should be happy to propose an 
easy method of arriving a? it for the smallest wheel used in 
them *. I am. Sip, ymir obedient Servant, 

Hi9 Ship, Queen Charlotte, 

Portsmouth HAanoua, 

NovenUier 10 . 1821 . 


• A simple and practical method of giving the cpirycloidal foi m to the teetli 
of small wheels, is a desideratum in Mechanics, and Mr Lecount will do a great 
service to ^tch and clock makers by communicating his method—Eo. 




rETKr. Lecoun't, 

^lidshipman in the Royal Nav^. 
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AftT. VIl.-^JEa^acts Jrom Dr Hibberv's Description ^ the 
Shetland Islands. 

The learned and valuable work from which we have made 
the following extracts, has been just published by Dr Hibbert, 
under the title of “ A Description the Shetiand Islands^ 
comprising an Account of their Geology, Scenery, AntiquitieSt 
and Superstitions^ and will be perused with much interest by 
the geologist, the antiquary, and the general reader. 

As our geological reacjers have already been made acquunted 
with Dr Hibbert’s Mineralogical Survey of Shetland, through 
the medium of this Journal *, we shall limit our extracts at pre¬ 
sent to those objects of general science which will be more inte¬ 
resting to anotiter class of readers, 

I. Account of the Pursuit and Capture of a Drove of Wheites. 

I had landed at Mr Leisk’s of Burra Voe in Yell, when a 
fishing-boat arrived with the intelligence that a drove of Ca'’ii^ 
Whales-f- had entered Yell Sound. Females and boys, on hear¬ 
ing the news, issued from the cottages in every direction, making 
the hills reverberate with joyful exclamations of the event. The 
fishermen armed themselves with a rude sort of harpoon, formed 
from long iron-pointed spits;—they hurried to the strand, launch¬ 
ed their boats, and at the same time stored the bottom of them 
with loose stones. Thus was a large fleet pf yawls soon collect¬ 
ed from various pqints of the coast, which proceeded towards the 
entrance of die Sound. Some slight irregular ripples among 
the waves shewed the place where a shoal of whales were ad¬ 
vancing. They might be seen sporting on the surface of the 
ocean for at least a qumter of an hour, disappearing, and rising 
again to blow. The main object was to drive them upon the 
sandy shore of Hamna Voe, and it w^as soon evident that, with 
their enemy in their rear, ^hey were taking this direction. 
of^he boats were ranged in a semicircular form, being at the 
^^stonce of about 50 yards from the animals. A few sldfls, 
however, acted as a force of reserve, keeping at some little dis- 

• Sec this Journal, Vol. I. p. 29G. and Vol. II. p- 67. 

-{• The C»’jng Whale, under tlic name of Delyhihua Dcductar, is figured in Cap'^ 
tain Scr»rjU»x’» v.-ork on the Arctic Ilcgions. It seldom exceeds 22 ffeet in length. 
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tance from the main body, so that they might be in readiness to 
intercept the whales, should they change their course. The 
sable herd appeared to follow certain leaders; who, it M^as soon 
feared, were inclined to take any other route than that which 
led to the shallows on which they might ground. Immediately 
the detached crews rowed with all their might, in order to drive 
back the fugitives, and, by means of loud cries and large stones 
thrown into the water, at last succeeded in causing them to re¬ 
sume their previous course. In this temporary diversion from, 
the shore, the van of the boats was thjrown into confusion ; and 
it was a highly interesting scene to witness the dexterity with 
which the Shetlanders handled their oars, and took up a new 
semicircular position in rear of the whales. Again the cetacea 
hesitated to proceed into the inlet, and again a reserve of boats 
intercepted them in tfc^ir attempt to escape, while a fresh line 
of attack was assumed by the main body of the pursuers. It 
was thus that tlie whales Avere at length compelled to enter the 
Harbour of Hanma Voe. Then did the air resound witl^ the 
shouts that were set up by the boatmen, while stones were flung 
at the terrified animals, in order to force them u]x>n the sandy 
shore of a small creek; but before this object could be effected, 
the whales turned several times^ and were as often driven back. 
None of them, however, were yet struck with the harjxxm; for 
if they were to feel themselves wounded in deep water, they 
would at all hazard^ betake tliernselves to the open sea. The 
leaders of the drove soon Ij^an to ground, gnittiiig at the same 
time a faint murmuring cry, as if for relief; the sand at the 
bottom of the bay waa disturbed, and the water was losing its 
transparency. The shoal of whales which followed increased, 
as they struck the shore< the muddiness of the bay;^—they mad¬ 
ly rolled about, iyremlute from the want of leaders, uncertain 
of their course, and so greatly intimidated by the shouts of the 
bowmen, and the stones that were thrown into the water, as to 
be ea^y prevented from regaining the ocean. Crowds of na¬ 
tives of each sex, and of all ages. Were anxiously collected on 
the banks of the voe, hmling with loud acclamations the ap¬ 
proach »f these visitants from the northern seas-and then be¬ 
gan the work of death. Two men, armed with sbaip iron-spits, 
rushed breast-high into the water, and seizing each a fin of the 
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nearest whole, bore him unresistingly along to tho shallowest 
part of the shore. One of the deadly foes of this merest of the 
inhabitants of the sea deliberately lifted up a iiii, and beneath it 
plunged into the body of the animal the har|Mon that he grai^o 
ed, so as to reach the large vessels of the heart. A long state 
of insenability followed, succeeded by tlie most dreadful con- 
vukdons; the victim lashed the water with his tail, and deluged 
the land for a considerable distance: another death-like pause 
ensued; throes still fainter and fainter were repeated with shorts 
er intermissions, until rt ‘‘length he lay motionless on the 
strand. The butchers afterwards set off in a different direction, 
being joined by other persons assuming tlie same functions. 
Female whales, appearing, by their hasty and uncertmn course, 
to have been wrested from their progeny, and sucklings no less 
anxiously in quest of those from whose breasts they had re¬ 
ceived their nutriment, were, by the relentless steel of the har- 
pooner, severally arrested in their pursuit. Numerous whales 
which had rewived their death-wound soon lined the bay, 
while others at a greater distance were rolling about among the 
muddy and crimsoned waves, doubtful whither to flee, and ap¬ 
pearing like oxen to wait the return of their slaughterer. Wan¬ 
ton boys and females, in their anxiety to take a share of the 
massacre, might be observed to rankle with new tortures the 
gaping wound that had been made, while, in their blood-thirsty 
exultation, they appeared to suipass those whose more imme¬ 
diate duty it was to expedite the direful business.. At length 
the sun set upon a bay that seemed one sheet of blood : not a 
whale was allowed to escape ; and the sjtrand was strewed over 
with carcases of all skes, measuring from to twenty feet, and 
amounting to not fewer than eighty i;n number. Several of the 
natives then went to their homes in ordey tq.obtain a shcat re¬ 
pose; but as the twilight in this northern latitude was so bright 
as to ^ve little or no token of the sun’s departure, many ilere 
unremittingly intent upon securing the profit of their labour^ by 
separating the blubber, which was of the thickness of three or 
four inches. It was supposed that the best of these whal^ 
would yield about a barrel of oil; and it was loosely camputed 
that they were cOi an average worth from, L. S to L. S Ster¬ 
ling a-picce, the value of the largest being as much as L.6. 
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The diviaon of the |)rofits that accrue from these whales, was, 
from very ancient times, regulated by strict laws, which on the 
introduction of feudality varied from those of Denmark. “ As 
soon,” says Mr Giftbrd, ** as the whales are got ashore, the 
Bailie of the parish is advertised, who comes to the place, and 
takes care that none of tliem are embezzled; and he acx^uaints 
the Admiral thereof, who forthwith goes there, and holds a 
Court, where the Fiscal presents a petition, narrating the num¬ 
ber of whales, how and where di ove asliore; and that the Judge 
thereof may give judgment thereupdh,•according to law and the 
country practice. Whereupon the Admiral ordains the whales 
driven on shore to be divided into three equal parts; one of the 
parts to belong to the Admiral, one part to the salvers, and 
one-third to the proprietor of the ground on which the whales 
are driven ashore; and he appoints two honest men, who are 
judicially sworn, to divide them ‘cc[iially. The minister or vicar 
claims the tithes of the whole, and commonly gets it; the Bailie 
also claims the heads for his attendance, and if the Adn«ral 
finds he has done his duty, the heads are decerned to him, 
otherwise not.” In consequence, however, of frequent disputes 
that took place on this tripartite division of the whales, the Dari 
of Morton, who was invested w ith the droits of Admiralty, ap¬ 
pears to have comjxiunded with the landed proprietors of Shet¬ 
land, by agreeing to accept a definite sum for his .share of the 
capture; but his su 4 ‘cessors have, I believe, relinquished the 
claim altogether. 

II. Account of^the Linff Fishery at the Haaf. 

On the north of the parish of Northmavine, tlie low hilly 
ridges, formed by the sea fcto deep fissures or caverns, termi¬ 
nate in a line of ragged coast, agreeably diversified by a long 
narrow peninsula of green land jutting out far into the Northern 
Ocedri, which is named Feideland, an appellation of true Scan¬ 
dinavian origin, that is explained by Delies, in bis description 
of Feroe. He observes, that where grass is found so abundant 
and juicy, that oxen feed thereon both winter and summer, such 
places ai^ named Feidclands; and it is very remarkable, he 
adds, that where there are any Feidclands, they invambly turn 
to the north-east and north. Every where the coast js awfully 
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wild, the peninsula is broken on each side into steep precipices, 
exhibiting now and then a gaping chasm, through which the 
sea struggles, while numerous stacks rise from the surface of a 
turbulent ocean,—^the waves beating around them in angry and 
tumultuous roar. This is a great station for the ling fishery, 
which commences in the middle of May, and ends on the 12th 
of August. When any fishermen resort, for the first time, to a 
convenient place of this kind, they are allowed by the law to 
build for themselves huts, on any site which may be uninclosed, 
uncultivated, and at a dipt&nceof not more than 100 yards from 
the high water-mark. These are constructed of rude stones, 
without any, cement, being made no larger than is sufficient to 
contain a six-oared boat’s crew. The men form the roof of 
thin pieces of wood, on which they lay turfthey then strew a 
little straw upon the ground, and snatch from their severe la¬ 
bours a short repose. On the narrow isthmus of low marshy 
land, that connects the peninsula of Feideland to the Mainland, 
is interspersed, witli all the disorder of a gypsey encampment, 
a number of these savage huts named summer lodges, and in the 
centre of them is a substantial liooth, u.scd by a factor for curing 
fish. Here I met with excellent accommodation, owing to the 
kindness of Mr Hoseason, who had sent from his house at Loch- 
end every refreshment I might need, together with a comfort¬ 
able bed for the evening. Feideland is a place jx)sscssing no 
little interest; a remarkably busy scene is presented by the 
numerous crews ^ling to the Haaf, or returning from it laden 
with fish -some men are busily Engaged in weighing the stock 
of ling, cod and tusk, as it is brought in to the factors; others 
in spreading their lines on the rocks to dry, or in cooking, vic¬ 
tuals for their comrades who may 5»e employed on the haddock 
grounds, or in broking, splitting and salting the fish that are 
brought to the door of the booth. But to the naturalist, Feide¬ 
land presents attractions of no mean kind ; the numerous rare 
marine productions that are continually drawn up by the lines 
of the fishermen, which a small perquisite might induce tliem to 
preserve and bring to tlie shore, would richly repay him for 
lingering several days in such a station. 

I shall now take an opportunity of giving an account of the 
Ding Fishery, as it is prosecuted at the Haaf. 



of ilt/e Shetland Idands. 245 

• 

The Hcu^ is a nam<^ applied U) any hshing-ground on the 
. outside of the coast, where ling, cod, or tusk may be caught. 
Not much above a century ago, the fishery for ling and cod 
was prosecuted much nearer shore than it is now, and fishing 
places, designated Raiths, were pointed out by certain land¬ 
marks called Meiths, so that every one knew his own raith, and 
any undue encroachment upon it was considered no less illegal 
and actionable, than if it had been upon a landed inclosure. 
The fishermen, however, at the present day, find it their interest 
to seek for ling at a much greater di^ance, even to the extent 
of thirty or forty miles. 

The men employed at the Haaf are from eighteen years of 
age and upwards. Six tenants join in a boat, their landlords 
importing for them frames ready modelled and cut out in Nor¬ 
way, which, when put together, form a yawl of six oars, from 
18 to 19 feet in keel, and six in beam ; it is also furnished vrith 
H s(|uare sail. 

(In the 25th of‘ May, or on tlie 1st of June, the fishennen 
repair to their several stations. Tliey either endeavour, witf» 
rod and line, U) prcx;ure for bait the fry ol' the coalfish, of the 
age of twelve months, nameil Piltocks, or they obtain at the ebb 
mussels and limpets; and then going out to sea six miles or 
more, lay their lines for haddocks, and after obtaining a suffi¬ 
cient supply of these fish, reserve them lor bait. 

The Feideland Haaf being 30 or 40 miles from land, the 
fishermen endeavour to*leave tlieir station in the morning of one 
day, so as to l>e enabled to retiwn in the course*of the day fol¬ 
lowing. And if, owing to boisterous weather, they liave suffer¬ 
ed long detention in their»lodges, the first boat that is launched 
induces every weather-bound crew to imitate the example; it is, 
llierefore^ no unusual circumstance to see, in a fleet of yawls, all 
sails set, and afl oars*pliod, nearly at the same instant of time. 
Each iKmt, in the first turn that it makes, observes the course ol’ 
the suj^ and then strives to be the first which shall arrive at 
the fishing station. 

Some few of tlie fisliernieii, during their voyage, supersti- 
tiously forbear to mention in any other name than one that is 
Norse, or in'sonie arbitrary wonl of their own coinage, substi- 

voL. VI. Ko. 12. APRIL 1822. a 
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luted for it, vadous objects, such, fof instance, as a, knife, a 
church, the clergyman, the devil, cm: a cat. When after a tug. 
of 30 or 40 miles, the crew has arrived at the Haaf, they pre¬ 
pare to set tlieir which is Uie name they dedgnate the lines 
by that are fitted witli ling-hooka. Forty-five or fifty fathoms 
of tows constitute a bu^ht^ and each bught is fitted with from nine 
to fourteen hooks. It is usual to call twenty bughts npackie, 
and the whole of tire packies that a boat carries is a j^et ^tozvs. 
Tlius, while a boat in the south or east of Shetland carries only 
two or three packies, a fipet of tows used on the Feideland Haaf 
amounts to no less than six, these being baited with seldom less 
than 1^00 hooks, provided with three buoys, and extending to 
a distance of from 5000 to 6000 fathoms. 

The depth at which ling are fished for varies frean 50 to 100 
fathoms. In .setting the tows, one man cuts the fish used 
for bait into pieces, tAvo men bait and set the lines, and the re- 
imuning three or four row the boat. They sink at certain dis¬ 
tances what they call Cappieslancs^ the first that is let down 
being called the Steeih, These keep the toAvs properly fixed to 
the ground. When all this labour is finished, which, in mode¬ 
rate weather, requires three or four hours, and when the last buoy 
has floated, die fishermen rest for nearly two hours, and take 
dicir scanty sustenance; but it is lamentable to think, that their 
poverty allows them nothing more dian oatmeal bread, and a 
few ifflUons of water. Their severe labours have never yet ex¬ 
cited the commiseration of the British (government; for, owing 
to the excessive duty on spirits^ they can rarely ofibrd to carry 
irith them the smallest supply of whisky. ' ^ 

At length, ono man, by means of "the buoy-rope, undertakes 
to haul up the tows,—another extricates the fish from the kooks, 
and throws them into a place in the stern named the Shot,—a 
third guts them and deposits their lifers and heiSds in the middle 
of the boat. Along with the ling that is caught, there is a 
much less quantity of cod and of the Gadus Brosme or tadk ^ 
tkese are all valuable acquisitions. Six to ten wet lings are about 
a hundred weight, and hentie six or seven score of fish ore rec¬ 
koned a decent haul,—^fifteen or sixteen a veiy good one,-^ 
twenty scores of ling are rarely caught, but in such a case, gar* 
bage, heads, and small fish, are all thrown overboard,, nor can 
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tliese lighten tlie boat «o much as that she will not appear, ac- 
• cording to the phrase of the fishermen, just Uppering with the 
water. The slcate and halibut which may be taken, are reserved 
to supply the tables of the fishermen. That formidable looking 
fish the stone-biter, (Anarliichus Lupus), is also esteemed good 
eating. When all the tows are heaved up, they are deposited 
in the bow of the boat. 

If the weather be moderate, a crew does not need to be de¬ 
tained at the Feideland Haaf mon than a day and a half. But 
too often a gale comes on,—the men A'es reluctant to cut their 
lines, and the most dreadful consequences ensue. Aljout two 
years ago Mr Watsem, the respectable minister of Northmavirte, 
communicated to the editor of an lEdinburgh paper a striking 
instance of the misfortunes to which the fishermen are liable. 
In speaking of a number of boats that went off’ to the Haaf, he 
remarked, that “ about the time they were laying their lines, 
it blew strong from the south-east, so that it was with much dif¬ 
ficulty they could haul them in again. The storm increa^il 
and blew off* land; two Iwats particularly were in great distress; 
they having lost their sails, and being quite worn out with fa¬ 
tigue, were able to do very little for their own safety. Luckily 
the wind shifted to the westward, and on the third day the crews 
all reached land, completely exhausted ivith hunger and labour, 
having had nothing but a very little bread and some water. 

Two of the men, one in each of the boats which suffered most, 

* 

died liefore they came to land, and the rest w^ere not able to 
walk to their houses without assistance.’' 

HI. Account of the Isle of St^inesst the Holes qfScrtmda, and 
ihe Grind of the Navir. ^ 

The Isle of ^tenne^s, and the Skerry of Eshancss, appear 
at a short distance, exposed to the uncontrolled fury of the 
Western Ocean. The isle presents a scene of^ unequalled de¬ 
solation. In stormy w’inters, huge blocks of stones are over¬ 
turned, or are removed far from their native beds, and liurried 
up a slight axiclivity to a distance almost incredibi?. In the 
winter of a taliular-shaped mass, 8 feet 2 inches, by 7 

feet, and 5 feet 1 *mch thick, was dislodged from its bed, and 

r2 
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removed to a distance of from 80 to 90 feet. I measured the 
recent bed from which a block had been carried away the pre-“ 
ceding winter (A. D. 1818), and found it to be 17^ feet by 7 
feet, and the depth 8 feet 8 inches. The removed mass had 
been borne to a distance of 30 feet, when it was shivered into 
thirteen or more lesser fragments, some of which were carried 
still farther, from 30 to 180 feet. A block, 9 feet 2 inches by 
feet, and 4 feet thick, was hurried up the acclivity to a dis¬ 
tance of 150 feet. Such is the devastation that has taken place 
amidst this wreck of nature. Close to the Isle of Stenness is 
the Skerry of £shaness, formidably rising from the sea, and 
shewing on its v^esterly side a steep precipice, against which ail 
the force of the Atlantic seems to have been expended ; it affords 
a refuge for myriads of .kittiwakes, whose shrill cries, mingling 
with the dashing of the waters, wildly accord with the terrific 
scene that is presented on every side. 

The fishing station of Stenness is occupied by the tenants of 
Messrs Cheyne, who, from the liberal manner in which they are 
treated, bear the character of being the best fishermen in the 
country. About seventy boats are annually employed at the 
Stenness Haaf. It is (xjraputed, that between the middle of 
May and the 18th of August, when the ling fishery ceases, a 
boat makes about eighteen trips to the Haaf. Most of the 
ling, cod, and tusk that are cured in Northmavine go to Ire¬ 
land ; other markets are found for tliem by Scottish and Eng¬ 
lish merchants^ in Barcelona, Lisbon, Ancona, and Hambuig^b. 
The dangers that tlie boats ruii at tlie Haaf have often suggest¬ 
ed the expediency of employing small decked vessels for the 
fishery. Accordingly, there WM ah undertaking of this kind 
set on foot about half a century ^ago, but it was in every r^pect 
ill managed, and failed. 

Leaving Eshaness, where may be*bbserved an immense block 
of granite, not^s than three yards in diameter, thrown up by 
the sea, I pursued ray way north, along a hi|^ graduidly as¬ 
cending ridge that impends the ocean, which is oov^nd with 
the finestiand softest sward that ever refreshed fbe tired feet of 
the traveller, being frequently resorted to by the^iidiabitailts of 
Northmavine, on a fine Sablmth evenings as a sort of prome¬ 
nade. The verdure that embroiders this proud bank, on which 
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numerous sheep contiqpaliy feed, pleasingly harmonises, on a 
• calm day, with the glassy surface of the wide Atlantic; nor is 
the pleasure less perfect, when the smooth coating f>f so luxu¬ 
riant a green turf is contrasted with die naked red crags that 
form the precipice below, whitened with the spray of the break¬ 
ers which condnud.ly dash against them with angry roaring. 
The rich surface of pasture that thus gradually shelves from 
the elevated ridge of the coast, bears the name of the VUlians of 
Ure;—and well might we apply to this favoured spot of Thule, 
the compliment that has been often paid to some rich vale of 
England,—“ Fairies joy in its soil.” After a distance of three 
miles, this gladdening prospect of fertility is suddenly closed 
with the harsher features that Hiaftland usually wears. Near 
the mountain lake of Houland, where a burgh, built on a holm 
close to its shore, displays its mouldering wails, the coast rc- 
.sumes its wild aspect. 

A large cavernous aperture, ninety feet wide, shows the com¬ 
mencement of two contiguous immense perforations, named the 
Holes of ^raada, where, in one of them that runs 250 feet in¬ 
to the laoii^* the sea flows to its utmost extremity. Each has an 
o{)eniiig at a distance from the ocean, by which die light of die 
sun is partially admitted. Farther north, other ravages of the 
ocean are displayed. A mass of rock, the average dimensions 
of which may perhajis be rated at twelve or thirteen feet square, 
and four and a half or five feet in thickness, wa.s first moved 
from its bed, about fifty years ago, to a distance of thirty feet, 
and has since h&m twice turned over. But t^e most sublime 
scene is where a mural jhIc of porphyry, escaping the process 
of disintegration that is devastating die coast, appears to have 
been left as a sort of rampart against the inroads of the ocean; 
—the Atlantic, when provokeS by wintry gales, batters a^nst 
it with all the force of real artillery,—the waves having in their 
repeated assaults forced for themselves an entrance. This 
breach, named the Grind of the Navir, is widened every win¬ 
ter by the overwhelming surge, diat, finding a passage through 
it, separates large stones frean its side, and forces tlit^n to a dis¬ 
tance of no less than 180 feet. In two or three spots, the frag¬ 
ments whieli have been detached are brought together in im- 
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mense heaps, that appear as an accumulation of cubical masses, 
the product erf some quarry. 

IV. Account cftlie Religious Paroxysms of the Shetlanders. 

TttB kirk was remarkably crowded, since there was a sermon 
to be jn^eached incidental to the administration of the Sacra¬ 
ment ; on which occasion I had an opportunity of seeing the 
convulsion fits to which the religious congregations of Shetland 
are subject. The introduction of this malady into the country 
is referred to a date of hearly a century ago, and is aittributed 
to a woman wRo had been subject to regular paroxysms of epi¬ 
lepsy, one of which occurred during divine service. Among 
adult females, and children of the male sex, at the tender age 
of six, fits then became sympathetic. The patient complained, 
for a considerable time, of a palpitation of the heart; fainting 
ensued, and a motionless state lasted for more than on hour. 
But, in the course of lime, this malady is said to have under¬ 
gone a modification such as it exhibits at the present day. 
The female, whom it had attacketl, would suddenly ^1 down, 
toss her arms about, writlic her body into various sh<f|)es, move 
her head suddenly from side to side, and, with eyes fixed aiul 
staring, send forth the most dismal cries. If the fit had occur¬ 
red on any occasion of public diversion, she would, as soon as 
it had ceased, mix with her companions, and continue her 
amusement as if nothing had happen^. Paroxysms of this 
kind prevailed ^ost during the warm months of summer; and 
about fifty years figo, there was scarcely a Sabbath in which 
they did not occur. Strong passions of the mind, induced by 
religious enthusiasm, were also the exciting causes of these fits; 
but, like all such false tokens qf divine workings, they were 
easily counteracted, by producing in patients such c^posite 
states of mind, as arise from a sensc*^ of shame : thus they arc 
under the controui of any sensible preacher, who will ^mini- 
to a mind diseased,—who will expose the fcJly of volun¬ 
tarily yielding to a sympathy so easily resisted, or of inviting 
sucli attacks by affectation. An intelligent and pious minister 
of Shetland informed me, that being considorabljj aimoyed on 
bis first introduction into tlie country by these paroxysms. 
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•whereby the devotions «f the church were much impeded, he 
• obvmtcd their repetition, by assuring his panshioners, that no 
treatment was more effectual than immer<aon in cold water, and 
as his kirk was fortunately contiguous to a fresh-water lake, he 
gave notice that atteodantb should be at hand, during divine 
service, to ensure the proper means of cure. The sequel 
scarcely be told. The fear of being carried out of the church, 
and into the water, acted like a charm; not a single Naiad 
was made, and the worthy minisu r has, for many years, had 
reason to boast of one of tiie best rt^nlated congregations in 
Shetland. 

When I attended the kirk of Baliasta, a female ^riek, the 
indication of a convulsion-fit, was* heard; the minister (Mr 
Ingram of Fetlar) very projjerly stopped his discourse, until 
the disturber was removed; and after advising all those who 
thought they might bo simil.irly affected, to leave tlic churdi, 
he gave out in the mean time a psalm. The congregation was 
thus preserved from farther interruption; for, on leaving thc^ 
kirk, I saw several females writhing and tossing about Uieir 
aims on the green grass, who durst not, for fear of a censure 
from the jiulpit, exhibit themselves after this manner within the 
saertd walls of the kirk. 

V Account of the Teutonic Fortress^ coded i/u' Uurgh of 
Mousa, ^ 

I passed along the shore of the open bay of Stndwick, which 
has been the grave of many seamen, who, by mistaking it foi 
Bressay Harbour, have Sjiiffercd all the horrors of shipwreck 
upon its exposed shore*^. In crossing a headland to the east of 
the Inlet, a small low island, named Mousa, separated from tlic 
Mainland by a narrovv; strqit, first rises to view; this spot is 
little diversified with hill and dale ; it contains one good house 
with out-buildings and cottages. But the most conspicuous 
object that lines its shores is the Burgh of Mousa, a ciicular 
building, which, if it did but taper towards its summit, would 
present no unapt similitude of a modern glass-house. This 
ancient fortiffbs elands close to the water’s edge; by crossing. 
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thwfore, in a boat, a narmw channel, ^ little more than half a 
mile in breadth, we are landed immechately under its waits. 

The Burgh of Mousa occupies a circular site of ^teuud, 
somewhat more than fifty feet in diameter, being constructed of 
middle sized schistose stones of tolerable uniform magnitude, 
together, without the intervention of any cement, 
l^ns very simple round edifice attains the elevation of 4S2 feet; 
it swells out, or bulges from its foundation, and draws smaller 


as it approaches the top, when it is again cast out from its lesser 
diameter; which sing^ilhrity of construction is intended to ol)- 
viate the possibility of scaling the walls. ' The df)or that Icadh 
to the open area contained within the structure, is a small nar¬ 
row passage, so low that an entrance is only to be accomplished 
by crawling ujKin the hands and knees; and in creeping through 
it, the wall appears of the great thickness of 15 feet, naturally 
leading to tlie suspicion of a vacuity within. On arriving at 
the open circular area included within this mural shell, I found 
the diameter of the space to be alumt 21 feet. On that part of 
tlie wall within the court, which is nearly opposite to the en¬ 
trance, the attention is excited by a uumiicr of small apertures 
resembling the holes of a pigeon-house. Thei*e arc three or 
four vertical rows of them, having each an unequal projiortion 
of openings, varying from eight to eighteen in number. It was 
now evident that the mural shell of the structure ivas hollow, 
and that it contained chambers, to which these holes imparted a 
feeble supply of light and air. Beneath the whole, at a little 
distance from the ground, there is a door that leads to a wind- 
ing flight of stone steps, of the width of 3 feet, which commu¬ 
nicates with all these apartments: 'I then discovered that the 
shell of the Burgh was composer^ of two concentric walls, each 
of about 4^ to 5 feet in breadth, and that a space of nearly a 
similar dimension was devoted to the construction of the inner 
apartments. In ascending these step.s, which wound gradu^ly 
to the top of the wall, I obsciwed that?* they communicated at 
regular intervals with many chambers or galleries, one above 
another, that went round the building. These were severally 
of such a height, that it was possible to walk withip them nearly 
upright. The roof of tlie lowest chamlier was the floor of the 
second, and after this manner seven tiers were raised. On 
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reaching the highest sltip of the flight of stairs, there appeared 
no reason for supi^osing that any rx)of had ever protected tlie 
summit of the building, so that the Burgh of Mousa must have 
been wiginally nothing more than a circular mural shell, open 
to the top. The height of the inside wall was 35 feet, being 7 
feet less than that of the outside; tins difference was partly 
owing to the accumulation of stones and earth, which had filled 
the inner court. 

The mtxle was now evident i’o which this Burgh had been 
intended to give security to the pertoijs and property of the 
ancient inhabitants of Shetland against the sudden landing of 
predatory adventurers. The tiers of apartments contained 
within the thick walls would afford a shelter to women and 
children from the missile weapons of assaulters, besides being 
repositories for grain and other kinds of property, as well as 
for the stores whereby a J(uig siege might be sustained. The 
low narrow door within the court, which atlmits of no entrance 
but in a creeping posture, might be easily secured at a short 
notice by large blocks of stone. It has been remarked of the 
rude forts similar to these which (xxiur on the shores of Scandi¬ 
navia, that they were seldom taken by an enemy, unless by 
snrprisc, or after a long bhx^kade ; tliat frequently terraces and 
artificial banks were raised near tliat side of the wall which 
was the lowest, and that the besieged were then annoyed with 
arrows, stones, boiling-water, or melted pitch, lieing thrown in¬ 
to the fort;—offensive weapons which they did not neglect to 
return. The history of the Burgh of Mousa*confirms the cor¬ 
rectness of this observation ; its high walls bulging out from 
their foundation, defied any attempt to scale them ; for, when 
they were encompassed by one of the Earls of Orkney, he had 
no hopes of inducing the fortress to surrender, but by cutting 
off all supplies of f(X)d,*and then waiting the event of a long 
siege. Altogether the building was well adapted for resisting 
the attacks of the ancient piratical hordes of these seas, who, 
from the short summers of northern latitudes, and from the in¬ 
capability of their vessels to sustain a winter’s navigation, durst 
not allow themselves to be detained on the coast by any tedious 
operatiops of assault. 
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Before quitting the Burgh of Mousa,! I endeavoured to ex¬ 
plore some of the chambers belon^ng to it, but owing to the 
ruined state of the floors, the attempt was too hazardous. A 
lively histoiian has remarked, that in Scandinavia, such recesses 
were often devoted in days of yctte to the security of young 
damsels of distinction, who were never safe while so many bold 
warridirs were rambling up and down in quest of adventures. 
It is also surmised, that galleries like these which run winding 
around the walls, were, from the direction which didy took, 
not unfrequently disticghislied by the name of Serpents or 
Dragons; and hence the many allegorical romaunts that were 
coined concoming princesses ctf great beauty being guarded by 
such monsters. It is unlucky, how^ever, fer the historical inte¬ 
rest of the Dragon-fortress of Mousa, that within the dismal 
serpentine windings of its apartments, was confined a damsel 
past her prime of life, and as well entitled to be “ shrined for 
her brittleness,” as any of the frail heroines of antujuity. In 
the fourteenth century, when, by the rights of udal succes¬ 
sion, there were joint Earls of Orkney, Dame Margareta, the 
widowed-mother of one of them, listened to the lawless im¬ 
portunity of the gay Brunnius. Harold, her son, became im¬ 
patient of the family disgrace, and banished from the islands 
his mothers paramoiu:, as well as the illegitimate offspring that 
were I he fruits of the connection. But, in the course of a short 
time, Dame Margareta’s beauties attracted the notice of a more 
honourable suitor, who was no other than Harold’s partner in 
the Earldom of Orkney and Shetland. Erlcnd preferred love 
to the Dame, which she returned, but as her son, from some 
cause, was averse to the nuptials, the*^ parties entered into a 
tender engagement without his c<j«6cnt, and afterwards fled* 
from his fury with all speed into Mousa. Then must Harold 
needs follow them, his hostile barks sailing in pursuit, as fast as 
if a^l the winds of heaven had driven them; and then, anon, 
fled the dame Margareta and Erlcnd into the fort, within the 
dark recesses of which they nestled like two pigeons in a dove¬ 
cot ‘ The Burgh was beset with troops, but so impregnable 
was its construction, that the assaulter found he ha4 no chance 
of reducing it, but by cutting off all supplies of food, and by 
this means waiting the result of a tedious siege. And now 



25S 


S^wtland Islands. 

turn we to the g^tle p^r in the fortress, that we may speak of 
► what pain they must there endure, what cold, what hunger, and 
what thirst. In such a dog-hole,*—“ a conjurer’s circle gives 
content above it;—a hawk’s mew is a princely palace to it.”— 
But Harcdd had powerful foes in other places wherewith to con¬ 
tend, and, on this account, he gave heed to the advice of his 
followers, that Erlend should be retained as a friend and not as 
an enemy, and that he ought not to despise the new family al¬ 
liance. A reconciliation took place, and then, with great joy, 
returned the parties to their several pursuits, well satisfied with 
each other. Such is tlic story chronicled by Torfeus, concern¬ 
ing the siege of Moseyaburgum and the loves of D^e Marga- 
reta and Erlend, her last leman. * 

VI. Method of Bloodletting in Shetland. 

In Shetland there are several native popular medicines. 
Scurvy grass, for instance, is used in cutaneous complaints, 
butter-milk in dropsy, the shells of whelks calcined and pouniV 
td for dyspepsia, and a variety of steatite named in the country 
kleber^ for excoriations. But the mode of letting blood, known 
from time immemorial, deserves the most particular notice. 
When the native chinirgeon is called in, he first bathes the part 
from which the detraction is to be made, with warm water, and 
then draws forth his cupping-machine, which consists of nothing 
more than the upper of a ram’s horn perforated at the top, 
and bound round with a soft piece of cottou or woollen rag. 
In applying it to the skin, he sucks out a little of the included 
air, takes off* the horn, makes upon the surface of the part that 
has thus been gently raised six or seven slight incisions, again 
fixes the cupping instrument freely draws out the air by the 
reaf^lication of his lips to it, and, either by insinuating his 
tongue within the perforation, or by twisting round it a piece of 
leather or bladder, prevents the ingress of fresh air. He next 
uses coarse cloths, wrung out with warm water, to stimulate the 
flowing of the blood, and when the horn is half filled, it leaves 
the skin and falls down. The same process is repeated several 
times, unti^a sufficient depletion has been made. It is worthy 
of remark, tliat the African negroes, described by Park, have a 
similar mode of cupping. 
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Art. VIII.— On iiie Ancient History qf Legummous Fruits 
By Professor Link. (ConcUided from Vol. V. p. 131.) 

C)ciMUM {amtftti) is reckoned by Theophrastus, in the often 
quoted passage among greens. It has a woody root, like 
{H.FL l.i. C.6. § 6.iSe/m.),and is propagated byslioots {mrt 
like (1. vi. c. 2. § 1.), the root simple and thick, (§ 7.) 

Dioscorides (1. ii. c. 171.) does not describe the plant; Galen says 
it is dilKciilt of digestioit, {Op. Basil, iv. 333.). Our Basil {(Mi- 
mum basilicnm) has been suspected to l»e the* plant, but it dcM.f> 
not correspgnd. Sprengel {GeschirfUe der BotariBc) quotes a pas¬ 
sage from Belongs Travels, (ii*. c. 40.), in which it is said, that Oci- 
mum or Basilicum grows three times as high in the Last as with 
us, and is cultivated os greens. But has not Belon taken an¬ 
other plant for it ? The testimony of the ancients is not so di.s- 
tinct as that we can rest on that account. 

Facnkulum of the Romans, is placed by Galen 
among pot-herbs, and ranked with Ancthunij which is more 
used as a seasoning to food. 7'heophrastus ascribes to it a 
naked seed, ranks it with coriander, {H. PI. 1. i. c. 11. § 2.) 
calls it sweet-smelling, when joined with other umlH;liifert)us 
plant.s (c. 12. § 2.), and places it among the fcruUicete and 
(1. VI. c. 1. § 4.) Galen and Dioscorides do not de¬ 
scribe the Fennel. The general agreement, even of different 
languages,—the ramparison with other plants,—even the jiro- 
perties that have been mentioned, preclude any doubt of 
being our Fennel. It is eaten in the south of Europe as greens. 
As little can we doubt that the rtiirvj of the 

ancients, although not described, (Theophrastus ascribes to it a 
woody root, Hist. PI. 1. vii. c. 2. § 8.), yet, when compared witli 
other uml>e]liferous plants, in respect t6 the'uses made of it, and 
the genera] agreement, is our Dill, {AnetJmm graveolcna). The 
ssune thing applies to which is probably our Co¬ 

riander. Of the umbelliferous plants, many are eaten by us as 
|p*eens, for instance, Scandir cerefolium^ MyrrhAs odoratat 
CharophyUum sylvestre^ uEgopodium Podagraria, eaki several 
others, sometimes by themselves, sometimes alcmg with other 
plants. Dioscorides mentions three such edible plants, yty-ylhor, 
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wliich is plentiful in Sjjria and Cilicia, and <rKxi'iv\ and xecUmXts, 
(1. ii. c. 107 .—•169.) The firs.t has leaves like those of the wild 
carrot, (Hmicus Caro6a sylvestris)^ but finer, and ofy a bitter 
taste, and also a white and bitter rotrt. Daucus Gingidium, 
which ^ows wild in the south of France, is very probably an¬ 
other plant. is somewhat sharp, bitter, and edible. 

This is not the case widi Myrrlvis odorata or Scandix cer^dium^ 
which have rather a sweet taste and a pleasant smell. is 

often mentioned by the Greeks, because this plant was much 
used at Athens by the poor as greens! has leaves like 

fennel, a white, sweet-smelling umliel, and is eaten both raw 
and dressed. It is therefore none of the species wjiich we now 
call Caucalis. Theophrastus nid:kes no mention of this plant. 

I dare not venture to determine it. 

xixun of die Greeks, Apium of the Romans, appears to be our 
Parsley, (^Apiumpetroselinum). '^J'he curled variety, not common 
among umbelliferous plants, distinguishes this plant, and is dis¬ 
tinctly named by Theoplirastus, {Hist. PI. 1. vii. c. 4. § 6.), as 
by Pliny, (1. xix. c. 8.) and odiers. It is not classed among die 
Olera^ but among die Condkneuta. All that the ancients say ol’ 
apium contradicts not this description. Only the 6A*«5^?rrir of 
the poets has been considered to be Apium graveolens; for which 
opinion I know no reason, since parsley grows in moist, boggj’ 
places. Although Dioscorides says of UicaiktMi (1. iii, c. 74.), it is 
larger than the garden dxntt, it is yet too rash to conclude that it 
is Apium graveolens. Linnmus mentions Sardinia as the native 
country of parsley; but it is'found wild throughout the whoh? 
north of Furope, in mountainous tracts, by pools, and in moist 
meadows. The finely Hivided leaf was early noticed by the 
ancients, and used as garlands, (for example, by the poets in 
the Nemean Games). tTic ancients prized the pure form 
more than we do* thd^ admired the leaf of die Acanthus, 
but speak nodiing of its flower; at present we prefer flowers 
to leaves. I find no notice among the ancients of the use 
of Celeiy' {Apium graveadens) as a relisli. Beckman re¬ 
marks, that in the year 1690, the gardener Hess speaks of* 
celery as a^arden plant which had but lately become known. 
But John Bauhin says it was early transferred to the gardens, 
only it is softer than the wild paisley. Probably the leaf 
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was first used, then the root, as the use of the root of pars¬ 
ley is more recent than the leaf. Celery grows in the nor¬ 
thern and central parts of Europe, but not in the southern, 
within N. Lat. Instead of celery, the roots of Smimium 
clus atrum were formerly in use, and the leaves were eaten as 
greens. This is still done in the south of Europe. This plant 
is the of the ancients, as the excellent descripdon of Dios- 

corides (1. ii. c. 29-) shews; the Olus atrum of the Romans. 
It grows wild everywhere in the south of Europe, in the bushes 
and hedges. Probably fts resemblance to celery may have led 
to the cultivation of this latter plant. 

is placed Ify Theophrastus among the xdx^yet, (Hist. 
PI. 1. vii. c. 5.) The Romans translated the wford into NaMur- 
tiwm. This plant is frequently mentioned by writers, but no 
where described or exactly marked out; but it is always quoted 
as a sharp-tasted plant. It is extremely probable that it ought to 
be classed among plants of the cress kind, but it is difficult to 
detenninc to which ‘species, especially as different plants of this 
natural order are eaten as cresses. 

The use of Rcx'ket \Brassica Emca) is much lost; and even 
in Rauhin's time, it was only now and tlien reared in the garden. 
It was much prized by the ancients. Galen says that the leaves 
could not be eaten by themselves as cabbage, on account of their 
sharp taste, but that they arc mixed with lettuce, which is also 
quoted by Pliny, (1. xix. c. 36.) In general, it was rather used 
as food than as ^seasoning. It had the namefrom its 
^ving broth a pleasant taste. Formerly the seeds were used as 
they now are, for mustard ; and Dioscorides mentions only this 
use, which seems, indeed, to have been by far the most frequent. 
That the eruca of the ancients was pur Rocket, is proved the 
agreement of all its names, Rocchetta^ Roquetta, Rauke; and 
none of its characters contradicts this idea. It grows wild in 
the central and southern parts of Europe. Our Mustard, three 
ailples of which were distinguished by the ancients, Sinaj^ ni~ 
gtOf aida^ and arvmsisj was not less frequently used by them 
than by us, as well for seasoning food, as for medicine, and fm* 
obtaining oil. All these plants grow wild in Europe 

In Theophrastus's Hist. PI. 1. vii. c. 1., B-vf*i3^6¥ also is placed 
among the greens. IKctotorides (1. iii, c. 45.) distinguishes a 
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Wild froKn tliat jvhich grows in the gardens, and adds, 

• that the lat^ is milder, and better for eating. We may well 
suspect that a seasoning plant, as TTiymian saUircia, or some 
similar plant, is meant; but, from the scanty notices of the an¬ 
cients, it is difScult to determine it. 

From the earliest times, the Leek i^ccies has been used as 
a seasoning for food. The Homeric heroes eat nothing but 
flesh; only as a seasoning to their drink, Hecaineda presents to 
old Nestor lenm (17. } 629.) Kfa/u.fcitor IS the onion, 

(AUhtm cepa), according U) all opinions i and what Theophras¬ 
tus says respecting its propagation, (Hist. PI. 1. vii. c. 4. § 10.), 
namely, that one onion has no otlier accessory ones attached to it, 
points it out distinctly. There wefe formerly, as there are now, 
many varieties, which were named after the places where they were 
chiefly cultivated. Respecting the places of their origin, there is 
not even a suspicion. et(rK»h«*M are by no means our 

Shallot, (AUium Ascahnicum), as is generally supposed, but 
probably a variety of the onion. For Theophrastus say^ 
(a. a. O. § 8.), this species is propagated by seed, and in no 
other way, which is quite the reverse of the manner in which 
shallots are propagated. According to Linnaeus, shallots are 
used in Palestine, and he quotes Hasselquist as an evidence. 
In his Travels, I And only that he found AUium paUens and 
veremense on the Hill of Zion. The are that va¬ 

riety of the onion, or perhaps that particular species, which sends 
out young bulbs, an<f is propagated by means of them. It is 
the Cepa Jissilis of the old botanists; but the word Jissilis must 
not be misunderstood.—(Sec Schneider’s Jnmerlcungen on this 
passage). or, as ISchneider uses the word, is the 

winter onion, (AUium jistido^rrC). It has nothing like A. cepa^ 
except a long neck: the leaves are often cut at the top, as in 
(Theophr. 1. c* § ID.) Hence it is sowed, and not plant¬ 
ed. All this agrees exactly with our winter onion, and by no 
means with the Cepa Jissilis, which is propagated, not by seed^ 
but by bulbs. Therefwe Diodes Carystius in Athenaeus, saya 
rightly, (1. ii. c. 78.) MinucXm¥M and were species of 
It is also sa^ there to be like Ampeloprasus. The Truant of 
the ancients is not A. porrumi, but A. ampehprasum of the 
older botanists; for it is said of the onion (Theophr. loc. cit. 
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§ 2.) that it Hctids out young bulbs below; and tbereiii lies the 
distinction between A. poniim and A. ampeloj)rasi4^ Linnaeus 
says distinctly enough of A. mnpelopra^urn, 3w orientc^ 

et inmda Holm Anglia. The first of these circumstance is 
founded on the fact, that this plant was first introduced at Con- 
st^tinoplc ; the other on an old notice of a perstm called New¬ 
ton, who probably confounded this plant w ith A- scorodoprasum. 
What the Ampclopramm of the ancients was, we cannot deter¬ 
mine, from the scanty characteristics of it which have been left. 
Perhaps it is A. porruvu % This plant, which is at pre^sent gene¬ 
rally used, grows wild, according to Linnarus, in Switzerland; 
but Halier has doubts upon that point. In Athenieus, yinut is 
said to be like the Ampehprasum ; and as ynnw is not used in 
more recent writings, it has probably ^ven place to Ampelopra- 
mim. The Scorotioprcmim of the ancients may lie considered 
as the A. .scorodopramm of the moderns, that is to say, the 
Ophioscorodon of the ancient Ixitanists. The A. scurodoprctfium 
of Liniueiis is little or nothing different from A. arcna?mm. 
As the difference could not be detennined, some writers, as for 
instance Willdcnow, considered the Ophioacorodon to be quite a 
different plant, which Linneeus had taken for a variety of A. sco¬ 
rodoprasum. in fine, is A. sativum^ without doubt. 

What the ancients say of its strong smell,—of its propagation, 
which is by bulbs, but likc^wise, altlioiigh more tardily, by seed, 
—<igrt*es perfectly with this. According to Linnseus, garlic grows 
wild in Sicily; but this opinion is founded on an ancient and 
very doubtful n6tice of Cupanuv^. Among the cultivated leek 
specnes, we are only acquainletl with the birth-place of A. sclue- 
nopramm^ which grows wild on the mountains of southern Eu¬ 
rope, but was not cultivated, so far fts I know, by the ancients. 

What the Asparagus of the aficients in general was, we are 
informed by Galen, {De Aliment. KacuU. 1. ii,), namely, the 
young shcK)ts of'various plants, as, for example of Lettuce, 
Mallows, Beet, Lapathum, and some others which are eatc^iif 
Asparagus^ in Theophrastus, is one of the prickly species of the 
..;^nus Asparagus, which grow in the south of Europe. Bios- 
corides describes a garden asparagus so exactly, that it is imposr 
sible to doubt that it is our common a.sparagus. fl was eaten, 
too, and its effects were the same with tliose of our asparagus. 
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^'he culture of aspara^s, as Cato has described it, (c, 61.), al¬ 
so corresponds with that of this plant. We leam from Galen 
■ that the ancients not only ate the young stems of many plants, 
but the young shoots of many trees and bushes, fot instance 
Pisiacia ter^ntkus, VUesc Agnus castus, and others. 

The turnip (Brasska rapa) is probably a variety of tlie Brassica 
napus, as the large and small turnip are not different in species. 
Turnips were well known to the ancient.s, and they had several 
varietic.s, whidi it is not easy to determine. This much is clear 
from Columella's notices, (1. ii. c. 10. ^28.), that rapumvfss the 
large turnip, which was used for foddd*, napum the small tur¬ 
nip. Theophrastus (1. vii. c. 4. § 4.) mentions two spedcs of 
Y«yyvXif, the male end female. Athjenajus quotes y»yyi>AiV, 

fimittif, (1- 1^0*—134.) but without any more 

precise notices. Pliny translates yoyyt/x/s by rapum, by 

napum, (1. xix. c. 5.). Galen considers fiuvuce to have the same 
meaning with y«yyi/x»), {De Aliment. Facult 1. ii.). The names 
were thus determined, except some in Athenacus, which can no 
longer be defihed. The plant seems to be a native of centrA 
Europe, for it is often found in countries w'here its cultivation 
is quite unusual, and always as Brassica napus 

The Ilomans correctly enough denoted our Radish by the 
name Raphanus, (Plin. 1. xix. c. 5.); and a smaller subspecies, 
called RcjAhc Syriaea, had been brought from the east not 
long befi ve l*Uny'’8 time. Probably the radish canic at a late 
period from the east iijto Greece, and obtamed the name 
which word had signified cabjbagc, or fierhaps from its 

resemblance to cabbage. The ra|||sh is extensively cultivated 
in the east, and in Mysoije. Linnaeus places its native country 
in China, probably from confounding it with the Chinese oil- 
i^ish, which seems to be a iMitivc of that country. The true 
native country of it remsuns uncertain. In Egypt formerly an 
oil-radish was cultivated, (Plin. 1. xix. c. 6.). 

Beckmann has distinctly shewn, in his History of Inventions, 
(P. 4. s. 134.)i that our Carrot is the Staphytinus of the an¬ 
cients, and our parsnip their F^phohoscum, The description 
of the latter in Dioscorides (1. iii. c. 80.), is very precise. Thus 
Dioscoridcs fl. iii. c. 60.) speaks under Staphylimut of the red 
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fiow^ m the centre of the umbel, which is proper only to the 
species of the gmius Ikmcus. Columefla (1. ix. c. 4.) translates 
Siaph^ltmUy which is the Greek name, by jPos^ndcCa, under 
whidb, therefore, our parsnip is by no means included. The 
Demeus of the ancients was a medicinal phmt, (Theophr. 

JP2L 1« ix. c. and Dioscoiides, 1. in. c. 83.), which Pliny has 
translated by Pastinaca (1. xix. c. 5.), and thereby has made and 
occasioned great mistakes. This error has been increased by 
the circumstance, that some writers, as Galen Mys, j^ve the 
name Dattcus to the wi^d Staphylirms. The carrot {Daucue 
carota) grows every where wild with us, as well as the parsnip, 
{Paatinaca scUlvd). Dioscorides says the wild Staphylinns is 
also eaten, and Athenieus .quotes a passage from Diphylus, 
wherein it is said, that the StaphyVmus is sharp-tasted, (1. ix. 
c. 12.) In the north of Purope, there grows a wild species of 
DaucuSf which much more resembles our cultivated carrot than 
the species which grows wild witli us, and by means of which, 
the passages of the ancients are made more intelligible. The 
name Carrot is old : the largo and full grown plants, says Dr- 
phylus in Athenseus, are called In Galen, is pro¬ 

bably used for Kct^Sros. 

Sisaron of the ancients was the common name for our Skir- 
ret {Sivm sisarum). Dioscorides (1. ii. c. 139.) says little dis¬ 
tinct about it: the roots are pleasant to cat. It is not easy to 
say whether the «« of Athenaeiis be the same (1. 2. c. 18.), 
since even in this author nothing certain is found. The Siwm 
of Dioscorides various, and always a medicinal plant. Colu¬ 
mella says, Jam slser AaSlj^rio venit yw<c semine radix (1. x. 
V. 114.) ; according to which the plaft.t ought to belong to the 
East. We ought probably also to place the native region of 
ftkirret there, since this |dant dbes not grow in any part of 
Europe, and its use is very ancientt. Ekineeus says of Sivm 
aisarum: Habitat in Chma, probably because Slum niTisi grows 
there. But the proper Ninai is different. Galen quotes Siaer 
only amemg the medicinal plants, and speaks of its bitterness. 
He means, therefore, a plant different from our skirret. Phny 
says of Siaer (1. 19. c. 5.), that it grows in Germany, ihc best 
kind of it near G^duba, a Castle on the Rhine,^that it was 
always brought from Vearmaus by Tiberius, who was very fond 
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of it; and th^t it lias a very bitter root, which is sweetened by 
Jdust. He evidently means a different SUtr Uxom that of Dios* 
corides. The ancients thus used the name Siser for different 
ptahts; and althou^ at Hrst it rigmfied skirret, it was afler-' 
waxds applied to many other fUants, which cannot easily be 
ascertained. 

At this day the root of Arum CohcaAm^ is muck eaten in 
Egypt The ancients named it Arum or Cchcasia, and of the 
species there is no doubt. The rimilar root of Anem maciAattm, 
and still more of it, itaUcum, was often ^xmfounded with it^ and 
Galen spiles of both species under the same name. Scanetimes 
also, the rocyt bf Dracontiimif he says, was eaten, which has a 
sharp taste, and must be frequently'dressed. It is Arum Dra^ 
tuncultis. Arum Colocasia grows wild in Egypt, the other 
two species arc found in the South of Europe 

Sprengel, in the Antlquit. hotan. p. 68., treats circumstan¬ 
tially and precisely of AspJuxJelus. In ancient times its tubers 
wore eaten, as we learn from a passage in Hesiod. Dioscorides, • 
also, when treating of edible roots and bulbs, speaks of A$pho~ 
dclus. Sprtngel says, very justly, that Aspltodelus in Galen 
does not denote Asphodelus ramosuS) for he speaks of a bulb 
like that of SciMa, whilst Aspftodelus ramosus carries tubers. 
It is also a suspicious circumstance, that Dioscorides speaks of 
the sharpness of the tubers, whilst in Aspltodelm ramosus, the 
tubers have no sharp point, as We learn from Bauliin and from 
experience. It is also probable,^ that among the ancients this 
plant was confounded with some related plants, perhaps with 
the large species of Omitluo^alus. 

Equally difficult is it to say what was the edible bulb of the 
ancients, {BtJhus cscvlentus). ^ Many passages in Theophras¬ 
tus teach us nothing more than that the plant was a bulbous 
plant. This author even says, that there are different kinds of 
bulbs, some of which were edible, and might be eaten raw, as 
is the practice in Chersmesm taurka. Dwscorides speaks of 


QaitfUf, as a well known bidb, but adds, that those which 
are brought froni Lybia are red, and agree well with the sto¬ 
mach. The h&ttcf fi|M3cie6, and that lyhich resembles the squill,' 
agrees still better with the stomach, (1, ii. c. 200,). Galen also 
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speaks of its bitterness, and savs, that in spring the young 
shoots are eaten (asparagus). Pliny confounds a number of 
plants under this title. The bulb of Megara is repeatedly 
mentioned the ancients, as well as its stimulating property 
in general. Columella says, (1. x. v. 105.) Qaaeque viros acu~ 
unt, armantque jmellasy Jam Megaris venia/nt genitaiia se- 
mma hulbi. ITie poets, in many passages, speak of this bulb. 
It has been suspected to be Hyacinihus comosua, but only sus¬ 
pected, without any sufficient reason. 

Many roots have bj*ca cultivated and eaten in modem times. 
The scorzoncra {Scorzonera Hispanica') was first brought into 
Catalonia, about the end of the fifteenth century, as an article 
of food, as we learn from Manardes, in his treatise de lapide 
Bezoar et radice Scorzonerw. At a more recent jieriod came 
the goafs beard, {Tragopogon porrtfblius). Anciently, but 
only here and there, the Charc^hyUum Imlhosum wa*- cultivated 
on account of its tubers, as aLr> Campanula rapvnculus. Oeno¬ 
thera biennis, a North American plant, which has become wild 
in Europe, has also lieen cultivated on account of its edible 
root. 

Beckmann has given very exactly the history of the Artichoke 
(Cynara Stolymus), in his History of Inventions, (p. 2. 1.190). 
That Cynara and Cactus are the same plants, seems to be pro¬ 
ved by the notions which Atl>enHE?us and Pliny gives. But it 
is not clear whether they meant Cynara Scolymus, the arti¬ 
choke, or Cynara cardunculus, the caVdoon; and as they say, 
after Theophrastus, that the blanched flower-stalks and leaf¬ 
stalks especially were eaten, it is likely that the latter plant was 
meant. It is then related in what way the culture of the arti¬ 
choke w'as first introduced in 1473 by the Venetians. The 
cardoon grows wild in the SouVh of Europe. The artichoke 
is not found wild, and probably k is only a subspecies of the 
cardoon, which has been produced by careful culture. 

The Scolymua of the ancients is evidently Sec^mus Itiapch- 
nicuSt which grows wild not merely in Spun, but gmcrally 
over all the South of Europe. Accotding to Bioscorides (L 3. 
c. 16.) and others, it was eaten. To this day, in several coun¬ 
tries of the South of Europe, the root, receptacl^ peeled nerves 
of the leaves, and young stems are eaten. 
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The pumpkin and cucumber have been known from early 
times, and arc reared as esculent fruits. But their native coun. 
try is unknown to us. According to Linneeus, the melon grows 
wild in the country of the Kalmucks, but other writers say 
nothing of this. Linnaeus places the native country of the cu¬ 
cumber in Tartary and the East Imlies, but these two coun¬ 
tries are very different, and llie account has been copied from 
Giitdunk. Modern botanists confess that they know not its 
birth-place. Of the pumpkin Linnaeus^says, HcMtat in Oriente, 
which account is equally uncertain. TKe water-melon is said 
to grow wild in Apulia, Calabria, and Sicily, but though they 
are of frequent occurrence in thosq countries, they have never 
been found in theii wild state. All authors a>mplain of the 
difficulty of ascertmning the names of these fruits among the 
ancients. The fruits were so well known, that no person 
thought of taking the trouble to do more than mention their 
names. Theophrastus uses only er/«tv«f and and some 

subspecies of the first. Dioscorides uses tLahat,w^> <rUvi and’'^ 
Galen uses fnviXoTnwoi, (dc allme'htoT. 

JaevU. 1. ii.). Of the first he says, that when raw it is unpleas¬ 
ant to eat, and indigestible. Speaking of the he says, 

that the interior part of the flesh of the dtsttw*-, in which the 
seeds are not eaten, but that the is so used. Of 

cruevof he sajs, some persons readily digest it, but that proceeds 
from a particular consktution of stomach. There is no doubt, 
therefore, that is the pumpkin, and •rlywy the melon. 

Athenseus ^ys (I. ii. c. 53.), that the KchwevvB-n was called by Eu- 
thydemos vUvm, iiecqpse the seeds came from India. On 

the sliores of the Hellespont, the long fruits are called wity*, the 
round ones In aaother passage, he says (c. 78.), 

the are not gatablf unless when dressed. Both names, 

therefore, signify the pumpkin, but <riKv» is seldom used. The 
short preceffing passage has been lost, and is difficult of expla¬ 
nation; but it is quite evident, that CT*y «5 and wwArii might be 
eaten raw, although only when the former was small and ten¬ 
der. is translated by the Romans cumrUta, trUuti is 

rendered ca*cd?n*#, ?ri?r«!» answers toy?<^o, tp which may be added 
tneloncSf probably for ^*)A«?rf5r«y. Pliny is full of mistakes. 
Apicius says, the cucurbita are used only dressed, but cucu. 
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meres peeled aiid pickled, pepo and mejo pickled together, (1. iii. 
c. 4.-6.). From all this it is clear, that cucurbita was 

the pumpkin, and that nxv; was the cucumber: it is also plain, 
that itiiemr, pepo the melon, but melo, remains unde> 

termined. It has Ixsen suspected to be tlie water-melon, but 
Galen says it is less watery than the 


Aet. IX.—Ort the Extraordinary Darkness that was observed 
in some parts the' United States and Canada, in the month 
November 1819. By Fkederick Hale, Professor of 
Mathcnmtics and Natural Philosophy in Middlebury CoL- 
lege, Vermont *. 

TTHIS phenomenon first attracted my attention on the morning 
of tlie 9th of November 1819. 1 ro.ve at a quarter before seven, 

and found it much darker than it ordinarily is in the c\ening a( 
the time of full moon. It snowed fast for about an hour ; this 
was succeeded by a moderate rain, whidi continued most of the 
day. Being occupied, I took no farther notice of* the uncom¬ 
mon darkness till about nine o’clock. At this time, the obscu¬ 
rity, instead of diminishing, had crmsiderably increased. The 
thermometer stood at 84°. A strong, steady, but not violent 
wind, blew from the south. 

The darkness was so great, that a person, when sitting by a 
window, could ^not .see to read a book, in small type, without 
serious inconvenience. Several of the students in the college 
.studied the whole day by candle-light. A number of the gie- 
chanics in this village were unable to carry on their work with¬ 
out the assistance of lam])s. 

The sky exhibited a pale yellowish-white aspect, which, in 
some degree, resembled the evening twilight a few moments be¬ 
fore it disappears. Indeed wc had little else but twilight through 
the day; and such, too, as takes place when the sun is five or 
six degrees below the horizon. The colour of objects was very 
remarkable. Every thing I beheld wore a dull, smoky, melan¬ 
choly appearance. The phper, on which I was waiting, had tlic 
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same yellowish-white 'hue as the heavens. The fowls show- 
^ ed that peculiar restlessness that was remarked in them during 
the total eclipse of the sun in 1806. Some of them retired to 
roost The cocks crowed several hours incessantly, as they do 
at the dawning of day. 

At 3 P. IM. the sky brightened up a little, but in the evening 
the darkness became more extraordinary. A person could not 
discern his hand, held directly before his eyes. It was next to 
impossible for a person to find his w^ even in streets where ho 
had been long accustomed to walk. • 

The sun was concealed from our view, nearly the whole time, 
from Monday evrning to Friday morning. It did* occasionally 
appear, but was always of a deep blood-red colour; and the 
apparent magnitude was at least one-thinl larger than usual. 
This was vciy striking on Friday, about nine in the morning. 
A dense, yellow vapour was then passing slowly over its en¬ 
larged disc. The spectacle was viewed by many with astonish¬ 
ment. • 

The darkness was not confined to this immediate vicinity It 
was os great seventy miles west (in the State of New York) as 
at this place. And here 1 beg leave to insert an extract of a 
letter, on this subject, from Noadiali Moore, FiSC[. of Cham¬ 
plain, N. y. a vi'ell informed and highly respectable gentleman. 

“ The darkness was first noticed on the night of the 6tli 
November, when the, day closing with a hazy atmospliere, the 
night became so exceedingly dark as to rcnder,tho sense of sight 
wholly useless. The horse and his rider were in equal uncer¬ 
tainty. The moon, though near the full, produced no sensible 
change as it rose. Even the faint prc^le of the landscape, so 
important a guide to tlie benighted traveller, w^as lost in intense 
obscurity. The atmosphere continued to be clouded by dense 
vapours until the 9th ; when tlie darkness greatly increased. A 
li^t snow covered the ground. 11 blew a strong gale from the 
south. The clouds, from which fine drops of rain were conti¬ 
nually descending, resembled the pitchy blackness of the smoke 
of a furnace; they moved in a wild and hurried mamier through 
the licavcnsf and, at times, seemed lo be closing down upon the 
earth. Several claps of distant thunder were heard, and in a 
town adjoining, a heavy shower ensued. 
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“ The water caught iii this shower Was dbservcd to he inuch 
discoloured. A quantity caught in a clean vessel, exposed in a 
situation where it fell directly from the heavens, was preserved 
for many days in a corked phial, and did not wholly de|3osit its 
colounn^ matter. In appearance it was not unlike water im¬ 
pregnated with soot. As to the degree of darkness wliich pre¬ 
vailed, it may be observed, that writing, reading, or needlework 
could not be properly performed without candles. Indeed, 
candles were used during most of the day in many of the houses 
and workshops. Towdrds evening it brightened up a little, but 
night brought darkness tangible."” 

The darkness was observed throughout the northern portion 
of this State, and in several parts of Canada. At Montpelier, 
about forty miles north-east of this place, it is said to have lieen 
greater than it w’as here. A gentleman, from that U>wn, in¬ 
formed me that the darkness there was so great, that the speaker 
of the House of Representatives could not disiinguish the coun¬ 
tenances of the members, so as to determine who v. as addressing 
him. The same gentleman added, that where he stopped to 
dine, he was obliged to make use of a candle U) distinguish the 
dilferent kinds of food which were placed before him. 

In the small quantity of water w'hich fell from the atmosphere, 
I did not observe any extraordinary colour, or smell, or taste. 
It is stated in Le Courier du Bcui-Canada^ “ that the water was 
of a black colour, as if it had been impregnated with a large 
proportion of sewt; and several persons who hod tasted it, dis¬ 
covered the taste of so()t. This colour the water retained a 
considerable time."” I have read ren^rks of a similar kind in 
the newspapers from various parts of New England. Had tlic 
fall of water here been more copious, I should probably liave 
noticed the peculiarity above described. 

The appearance of the heavens during the late period of dark¬ 
ness, was very much like that which is frequently occasioned by 
extensive fires in the woods. An efiect, similar, in kind, but far 
inferior in degree, was produced a lew years since, by the fires 
which raged several Vreeks, and consumed most of the under¬ 
wood on the Green Mountains opposite this placdr The dark¬ 
ness observed at that time was very considerable, and the sky 
Trt'as of a pale yellowifih-.fe4 aspect. 
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The cause assigned* by Dr Williams *, for the uncommon 
* darkness of 1780, is perhaps the most satisfactory which could 
be given. But in the present case, no similar cause can lie sup¬ 
posed, at least in New England. No great fires were destroying 
our woodlands. It was too late in the season. The combus¬ 
tible matter of the forests was not sufficiently dry. 

The darkness of 1780 occurred in May, after a long period 
of dry weather; that of 1819 in November, \<nthout being pre- 
cetletl by any uniisimi drought, especially in this part of the 
country. The former lasted only thirteen or fourteen hours; 
the latter nearly a week. 

The cause of t.iis phenomenon, whatever it may be, is un¬ 
doubtedly to be sought at a considerable distance to the south 
of New E ngland. Many persons in this vicinity, as well as my¬ 
self, observed, that wlien the wind blew most powerfully from a 
southerly quarter, it brougtit with it a vast quantity of smoke, 
or of something much resembling it; and tbat the sky was ^hen 
ihe darkest; that wlien the wind shifted, and blew a short time 
in any other direction, the atmosphere was in a degree cleared 
of this smoky matter. During the time the darkness lasted, 
there was for the most paj't a pretty strong wind from the south. 
On Friday morning it changed to the west, and continued to 
blow for some lime from that quarter. The unusual obscurity 
gradually disappeared, and objects, holli in the heavens and 
upon the earth, soon Jissumed their ordinary aspec t. 

Since writing the above, I have seen an article in the Mis¬ 
sionary,” of the 12th of November—a very respectable paper— 
printed at Mount Zion^ Hancock Co. Georgia, relating to this 
phenomenon. It is statcxl, that “ the atmosplicrc had been very 
smoky for about a fortnight preceding; so much so, that it had 
literally intercepted ,tlie ravs of the sun at noon during a part 
of this time, and seriously affected the eyes.” “ It is doubtless, ■" 
added the writer, “ occasioned by great fires in the Indian tc'r- 
ritories. The wind has blown almost invariably from that di¬ 
rection for some time. 

That the late darkness had its origin in some of o«ir most 
southern states, or in tlie territories belonging to them, can, I 
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"think, hardly be questioned. It is by no means improbaMe that 
it was occanoned by fires, running on those immense prairies 
that furnish annually such vast quantities of combustible mate¬ 
rials. We are told that these prairies “ are covered with a 
coarse kind of grass, which, before the country is settled in their 
vicinity, grows to the height of six or seven feet This ve- 
g^tion, another writer observes, “ becomes sufficiently dry to 
hum dating the long dry season, called tlie Indian Summer; 
which commences usual|y in October, and continues a month 
and a half or two months, during which the vegetation is killed 
by the frost, and dried by the sun ; the wet prairies arc also 
dried, and*before the seasop has expired, the grass is perfectly 
combustible’I*.'’ In order the more easily to take their game, 
and to facilitate travelling from one hunting ground to another, 
the Indians, we are informed, occasionally set fire to the prairies 
“ towards the close of thc Indian summer."” 


Art. lL.-~-Accou7ii of a Map by a Slave to the Hclr-apparcnt 
Ava. By Francis Hamilton, M. D. F. R. S. Lond. & 

Fdin., and F. A. S. L. & E. Communicated by the Author. 

This Map (PlateIX.) contains the Mrannia territoiy between 
Pre or Prin, and Taunu on the south, and Amarapura on the 
north. It is evident, tliat no scale can bo adapted for this map, as 
the five days’ journey between Pre and Taunu are longer than 
the six days’ between the latter and Taunduasngri; and the seven¬ 
teen leagues between Taunu and Mrolla, are much longer than 
the thirty-seven leagues between^ the latter and Gnaunduien. 
The reason, perhaps, of these inaccuracies was, that in these 
southern parts, tlie composer had no places of consequence to 
fill up the .space, and, therefore, did not proceed from stage to 
stage, taking room for each, as in the more occupied parts to¬ 
wards the north. 

* See Atwater's Lctlera to FrOfessor Silliloaii Prairie^of the West, pu¬ 

blished in The, Atncrican Journal <ifSci(tt»cef yoK t. P* 

t See n. W. Wells’.s oti Fralnes, (mblished in the tame wiuk, 

nfli i. p. 
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In Uitfi map Migiaunt’seh is placed to the nortli of Patanago; 

'Ibut, in passing both up and down, the place called to me Pa- 
tanago was farthest north. This may have arisen irom my 
having transposed the names in copying, otherwise it would 
render us more doubtful of the general accuracy of the map. 

In this map, the capitals of principalities are marked by a 
double circle, the chief places of governments by circles, and 
places dependent on the latter by crosses, or by circles round a 
cross. These dependent places, howeyer, are often larger than 
the seat of Government, on wliicli they flepend. Migiaunrseh, 
for instance, is a place of great trade, and more populous than 
Patanago, on which it dejK'nds, aJ though the lattel^is a pretty 
considerable tov.n. 

Tlie njost valuable part of this map should, no doubt, have 
been the distances given between various places; but, imfi.)rtii- 
nalely, on exa mi nation, I find, that very great mistakes must be 
here admitted. I'or, w(' may obserst, that from Amarapuralo 
Paukkan (Pagalun Mew of Arrowsmitli), the map gives 44 
leagues, or 96 i! llritish miles road distance, while Arrowsmlth’s 
map gives 90 geographical miles direct distance, so that the 
computed distance on tliis part of the map falls short of the 
real measurement. ^ In another route the computed league is 
evulently vastly longer, as between Migiaunrmli and Ilamisajn, 
this map makes only 27 leagues ; while the map by the native 
of Taunu makes thew distance from the latter to Patjuiago, 
close to the former, six day si journey, or 64) leagues. It is 
true, that in the latter map I have found the day’s journey on 
long routes to give only JL7 geographical miles direct distance; 
while, in the map now under consideration, the iiieasured dis¬ 
tance lietw’ccn Amarapura aiwd Paukkan gives nearly 21 geo¬ 
graphical miles. Eycn l|jis allowance, liowcvcr, would by no 
mca4s reconcile the two accounts f and some error in the dis¬ 
tance between Magiaunra^h and Ramisaen in this map, is evi¬ 
dent: for the route between Amarapura and Taunu being 
nearly parallel with the Rrawadi, noilh from Prin or Pro, lioth 
running nearly north and south for a considerable way, the dis¬ 
tance from fhe towns on the Brawadi, such as Migiaunrach, to 
the great inland road, in die direction of cast and west, must 
be pearly the same with Jthc disUnce between Pre arid Taunu, 
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' that is about 14 geographical miles in a direct line; and at 
Raraisfien is no doubt cfansiderably to the north of Migkun- 
raeh, the distance, from the obliquity of its course, must be con¬ 
siderably more. These errors render the whole distances in 
this map doubtful; yet a great many of them coincide toler¬ 
ably with those given in the map by the native of Taunu. For 
instance, Taunu in both, is five days’ journey from Pre. On 
the whole, however, most reliance is to be placed on those 
given by the native of, Taunu, when there is a difference. 
When both coincide, it adds to our confidence. 

The mountains of the Shanwas in this map are represented 
by a chain, running in a straight line, north a little westerly, 
past Taunu and Amarapura; and the chain has a considerable 
resemblance to mountains, as seen from a distant plain, and as 
these hills appear from the Mranma country; but there is 
great reason to think, that the delineation by the native of 
Taunu, although very rude, gives a more accurate knowledge, 
and represents the Shanwa country as mountmnous, with hills 
running in all directions, and among these numerous valleys, 
whk*h are occupied by many towns, and which, I understand, 
are finely watered, and very productive. It might be imagined, 
that the western limit of this country formed a straight line, as 
represented in this map; but the map by the native of Taunu 
represents the hilly region as extending first NE. towards 
Gnaunrue, and then NW. towards Ava ; so that the courses of 
the Panlaun and Paunlaun rivers are entirely through the plain 
of the Mranma territory. Although this, when compared with 
the Shanwa country, may be called a plain, yet it is by no 
means a flat like Bengal, but contains many small ridges, and 
little detached hills, some of which are neatly enough represent¬ 
ed in the slave’s map; but the greeter part is more carefully 
delineated, with respect to number and extent, in the rude per¬ 
formance of the native of Taunu. 

In the slave’s map, the Mringngaeh river and its branches 
are iikich better delineated than in the map by the native of 
,^’aunu; but the Paunlaun is left out, as no part of its course 
could be included, except a small portion near Taunu. On 
this account, proliably, even its branches have been altogiDther 
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oiTiittcd, although several of them pass through the country 
here delineated. * 

^ A torrent called Paenwa, not connected with these branches 
of the Paunlaun, and omitted by the native of Taunu^ has been 
Iwd down in this map. It rises near a town called Pa?D, and, 
on the 6th of November, when I was at its mouth, 1 found it 
nearly dry. The people on the spot called it Paenghiaun, or the 
Paen Torrent, and gave tlie name Paenwa to a small town at its 
mouth, which serves as a port for the U-ade of Pnen Mro, the 
city at its source. 


Art. XI.— Inquiries into thp Lam which art^observed in 
the Distribulkm of Vegetable Forms. By Baron Alexan¬ 
der Humboldt *. 

TP HE numerical proportions of vegetable Ibrms may be view¬ 
ed in two perfectly distinct lights. If we consider plants, group¬ 
ed together in natural families, witliout having regard to their 
geographical distribution, we enquire what are the types of* or¬ 
ganization, according to which the greatest number of species 
arc formed. Are there more Glumaceae than Composite on the 
globe ? Do these two tribes of vegetables constitute together 
the fourth part of Phaenogaraous plants ? What is the pro¬ 
portion of MoutxKJtyletlones to the Dicotyledones These are 
questions of general phytology—of the sciences which examine 
the organization and mutual .connection of vegetables. If we 
view the species which we associate according to the analogy of 
their form, not in an abstract manner, but with regard to tlicir 
climacteric relations, or their distribution over the surface of 
the globe, the questions wl^ch arise afford an interest highly 
varied. What are the ^families of plants which predominate 
over the other phssnogmnous vegetables more within the tor¬ 
rid zone than under the polar circle ? Are the Compositae more 
numerous, either in the same geographical latitude, or on the 
same isothermal band, in the new Continent than in the old ? 

Do the t 3 q>es which predominate less in advancing from the 

0 _ _ _ 

separate copy of this memoir was sent to us the author for insertion in 
Our JouYnat, through 0r Marcef. 
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equator to the pole, follow the same law of decrease, in propor¬ 
tion as they rise toward the summit of llie equatorial mountains ? 
Do not the mutual proportions of families vary, on isothermal 
lines of the same denomination, in the temperate zones/ to the 
north and to the south of the equator ? These questions bel6ng 
to the geography of plants, properly so called t they afe connected 
with the nsost important problems belonging to meteorology and 
the natural history of the globe in general. Upon the ptcpcai- 
derance of certain families of plants, depends also the character 
of the landscape, the aspect of a country, whether of a beautiful 
or majestic nature. The abundance of the Gramineae, which 
form vast savannahs, and that of the Palms or the Coniferse, 
are much influenced by the ^tal state of the people, by their 
manners, and by the more or less perfect development of the 
economical arts. 

In considering the geographical distribution of forms, we may 
attend to species, to genera, and to natural families, (Humboldt, 
Proleg. in Nov. Pm. vol. i. pp. xiii. li. & 33.). Often a single 
species of plants, especially among those whicli 1 have named 
social plants, covers a vast extent of country. Of this kind, m 
the north, are the heaths and forests of pines; in equinoctial 
America, the associations of Cactus, Croton, Bambusa, and 
Bratliys of the same species. It is curious to examine the pro- 
}X)rtions of organic multiplication and development. We may 
demand what species in a given zone produces the greatest 
number of individuals;—we may point oul the families to which 
in different climates belong the species which predominates over 
the others. Our imagination is peculiarly struck with the pre¬ 
ponderance of certain plants, which wc consider, on account of 
their easy reproduction, and the great number of* individuals 
which present the some specific characters, as the more common 
plants of this or tliat zone. In a northem' region, where the 
Compositae and the Ferns are to the phacnogamous plants in 
ilie proportion of 1:13, and of 1: 25, (that is to say, where wc 
find these proportions on dividing the total number of the ph*e- 
noga^mous plants by the number of the species of the Compo- 
sitae and Ferns,) a single species of Fern may occupy ten times 
as much space as the whole species of Composite together. In 
this case, the Ferns predominate over the CompositsE' by the 
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mass,—-by the number of individuals belonging to the same 
species of Ptcris or of Pol^podium; but they do not predominate, 
# we compare with the total sum of tlie species of phsenoga- 
mous plants the different forms which compose the two groups 
of Ferns and Coinpoatse. As the multiplication of all the spe¬ 
cies does not follow the same laws^ since they do not all produce 
the same number of indiYiduals, die quotient obtained in di¬ 
viding the total number of phaenogamous plants by die num¬ 
ber of species of different families, does not of itself decide the 
aspect, I might almost say kind of monotony of nature in the 
diffei-ent regions of die globe. If the fravcller is struck with 
the frequent repetition of the same species^-—with the sight of 
those which predominate by their mass,—he is not l6ss so with 
the paucity of iudividuals of some other species useful to man. 
In. llie countries where the Rubiaceae, the Leguminosm., or the 
Tcrebiiithacca;, compose the ftircsts, we are surprised to see how 
rare are the trees of certain species of Cindiona, Hicmatoxylon, 
and the Palsamifera*. 

In turning our attention to species, we may also, without 
having regard to their multiplication, and to the greatCT'^or 
smaller number of individuals, compare in each zone, in an al>- 
‘.olute manner, the species which belong to different families. 
This interesting comparison has been made in the great work of 
M. Dcciuidolle, {Regnl VvgiiabUis Systema Natura^ vol. i. 
p. 1S8. 396. 439. 464. 510.). M. Kuntli has attempted it witli 
more than 3300 Comyositje already known up to the present 
day, {Nova Genera^ vol. iv. p.,238.) It doc% not point out 
what family predominates in the same, degree above the other 
indigenous phmnogamous plants, either by the mass of in¬ 
dividuals, or by the number of species; but it presents the 
iiumeiieal projxirtions betweqp the species of the same family 
belonging to a different country. The results oi’ this method 
are generally more precise, because they are obtained without 
valuing the total mass of phaenogamous plants, after being 
freed with care from the study of each isolated laniily. The 
forms which are the most vailed, the Ferns, for example, arc 
found under the tropics: it is in the mountainous, temperate, 
tiumid and shftdy parts of ihe equatorial n^glons, that the family 
oi Ferns prodijces the greatest number of sptcics. In the ttni- 
/ 
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perate zone, there arc not so many as under the tropics: their 
absolute number still diminishes as we advance toward the pole; 
but since the cold region, for example Lapland, produces spe¬ 
cies of Ferns which resist the cold better than the ^reat mass 
of phsenogamous plants, the Ferns, by the number of spe¬ 
cies, predominate more over the other plants in Lapland d\an in 
France or Germany. The numerical proportions presented in 
the table which I have published in my Prolegomena de Distri- 
hutlone Geographica Plnntarum^ and which appears again here 
perfected by the great lalxmrs of Mr Robert Brown, differ en¬ 
tirely from the proportions given by an absolute comparison of 
tlie species wdiich grow in the different zones. The variation , 
w hich we abserve in proceeding from the equator to the poles is 
not consequently the same in the result of the two methods. In 
this, two of the fractions used by Mr Brown and myself are va¬ 
riable, since, in changing the latitude, or rather the isothermal’ 
zone, the U)tal number of phaenogamous plants is not seen to 
vary in the same proportion as the number of species wdiich 
constitute the same family. 

When from species or individuals of the same form which 
are reproduced according to constant laws, we pass to divisions 
of the natural method^ we may turn our attention to genera, to 
families, or to sections still more general. There arc some ge¬ 
nera and some families which belong exclusively to certain zones, 
to a particular association of climacteric conditions; but there is a 
great number of genera and of families which have representativ es 
in all zones, and at all heights. The first researches which have 
been m; !e regarding the geographical distribution of forms, 
those of M. Treviranus, published in his ingenious w'ork on 
Biology, (vol. ii. p. 47. 63. 83. 129.),'^havc for their object the 
dispersion of genera over the globe. That method is less pro¬ 
per for presenting general results than this, which compares the 
number of species of each family,‘^or the large groups of the 
same family, w'ith the total mass of phsenogamous plants. In 
the frigid zone, the variety of generic forms does not diminish 
in the same degree as the variety of species: we find more ge¬ 
nera, with a smaller number of species, (Decandolle, Thcoric 
EUment. p. 190.; Humlmldt, Nova Gen. Vol. i. p. xvii. & 1.); 
It is nearly the same on the summit of the Lofty mountains. 
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which receive colonists of a great number of genera, wijich avc 
suppose to belong exclusively to the vegetation of the plains, 

^ I have deemed it necessary to sliow the dilfereiit points of 
view from 'vvliich the laws of the thstrlbution of vegetables may 
!)e seen. It is in confounding them that we think the cemtra- 
dictions are to be found, which are not otherwise than appa¬ 
rent, and which are erroneously attributed to the uncertainty of 
observations. (^licrliiuT Jahrbiiehcr dcr Geznaehfilaindiy 13d. i. 
p. 18. 21. 50.) AVhen the following exprc*.ssions are used : 
‘‘ this form or this i'aniilv Irises Itself toward tlm frigid zone;'’ 
“ it has its true native country in stieh and such a parallel 
“• it is a southern form;” “ it abounds in die temperate 
we must expressly meulion, if wc ctonsider the absolute number 
of species, the increase or decrease of their ahsolutc fre(|uency 
with the latitudes, or if we speak of families w'hich predominate 
in the same degree ovc'r tlu* rest of the pha .'uogamou.s plants. 
Tlie'C c:‘xpresslons are c-orreet ; they afford a ]>reei.sc significa¬ 
tion, if V. e distinguish the diireiiiit meliiods according to uhich 
we con.sider the variety of forms, '1 he Island of Cuba (tojise 
an analogous case taken from political economy) contains a 
mueb gre.iter r.umher of indix iduaks of the African than of the 


Martini'.uu' race; and yet the mass of these individuals predo¬ 
minates nuicli more over the number of whites in this latter 
island than in that of Cuba 

The rapid progress xvliicli die geography of j>]ants has made 
x.illiin these twelve* }'?ar.s, by the unitcxl labours of Messrs 
lirown, Wablenberg, Decandollc, Leopold tie 13uch, Parrot, lla- 
niond, Seliouw and IRirncmann, are owing in a great measure to 
the advantages of the natifl’al method of M do Jussieu. In fol¬ 
lowing, I shall not say the artificial classifications of* the sexual 
system, but tlie families fouifded upon vague and erremcous 
principles, {Durtiosae^ Cor^daleSy Olereuc/r^) wc no longer per¬ 
ceive the great phy^sic-al laws in the distribution of vegetables 
on the globe. It was Mr Ilobert 13rown, who, in a celebrated 
memoir on the vegetation of New Holland, first made knoxvn 
the true proportions ^iCtwecn tlic great divisions of the vege¬ 
table kingdon^ ihy Acotyledonous, Monoeotyledonous, and 
Dicotyledonous plants. (Lrown, in Flinders' Vo^'age io Terra 
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Australis^ vol. ii. p. 538; and Obscrx'ations systematic and 
geographical on the Hcrharics of the Congo, p. 3.) I made 
ail attempt, in J815, to pursue this kind of research, in extend¬ 
ing it to the different orders or natural families. The natural 
history of the globe is, in its numerical elements, like the sys¬ 
tem of the world, and can be brought to perfection only by the 
joint efforts of botanical travellers, to discover the true laws of 


the distribution ol“ vegetables. 


The collection of facts is not of 


itself sufficient; in order to obtain the most accurate approxi¬ 


mations, (nnd we do not pretend to give any thing but approxi¬ 
mations,) the diflerent circumstances under which the observa¬ 


tion# have been made must be discussed. I think with Mr ’ 


Brown, that we ought to prefer in general to calculations made 
upon incomplete lists of all the jdants published, the examples 
taken from countries of considerable extent, and whose Flora is 


w'cll know'll, swell as Fi'ancc, England, Germany, and l.,apland. 
Tt would be desirable to have still a complete Flora of tw'o eoiin- 
Irics of 20,000 square leagues, destitute of lofty mountains and 
of platforms, and situated between tlie tropics in the Old and in 
the New Worlds. Until this shall be aecomplislied, we must be 
ctinlcntcd with the great hcrbarles formed by travellers, who 
have resided for some time in the two hemispheres. The habi¬ 
tations of plants arc so vaguely and incorrectly pointeil out, in 
the vast compilations known under the names of* Systema Vcgc- 
tabilium, and Species Vlauturum^ that it would lx* very dange¬ 
rous to use them in an absolute manner. 1 have not cmployc'd 
these lists othciwise than in a subsidiary manner, to control 
and mexlify a little the results obtained l.y the Floras and tlu‘ 
partial herbarics. The number of equinoctial plants whicli M. 
Bonpland and I have brought to Europe, and of w'hich our 
learned colleague M. Kunth will have soon finished the publi¬ 
cation, is perhaps numerically greater than any of the herbarics 
formed between the tropics; but it is composed of the vegctfibles 
of the plains and elevated platforms of the Andes. The al¬ 
pine plants are even much more considerable than in the Floras 
of France, of England, and of the Indies, which associate also 
the productions of different climates belonging to the same lati¬ 
tude. In France, the number of species w'hich vegetate exdu- 
Mvelv at above 500 toises of height, docs not aj^pear to be more 
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^iian Jtli (»r the entire ni;i,Sh of pheenogamous plants. (Dccan- 
in the Mem. dc Jrmieil^ vol. ill. p, 295.). 

It will be useful to consider at a future period the vegetation 
of the tropics and that of the temperate region between the pa¬ 
rallels of 40'’ and 50”, according to two different methods, either 
in searching the numerical proportions in the whole of the plains 
and the mountains, which nature presents over a great extent of 
country, or in determining these proportions in the plains alone 
of the temperate zone and of the torrid zone. As our hcrbai'ies 
are the only ones that point out, according to barometrical 
measurement, in more than 4000 plants of the equinoctial re¬ 
gion, the height of each station above the level of tln^' sea, the 
iiLinicrical proper'ions of the table‘which I have already pub- 
iisht'd may be rectified, v>hcn our work, tlie Noi'^a Genera.^ 
shall be flni.slicd, by taking away from the 4000 jdiacnogamoii.s 
plants winch M. Kunth has emplovc'd m tins woi'k {Prolcffom. 
p. 1(1.), the ]>limt.s which grow at abovi* 1000 loises, and by di¬ 
viding the total number of plants whicli are not alpine, of each 
family, by that of })lants which ll\'e in the cold and tempenJte 
regions of oc[uinoctial America. This mode of proceeding 
should affect more, as wc shall slaw by and bye, the familic.s 
which abound in al]/me species, for example, the Graminox and 
the (knnpo.sitic. At 1000 toise.- of elevation, the mean tempe¬ 
rature of tlu! air i.s still, on the hack of the equatorial Andes, 

17” contigr,, which is equal to that of the month of Jiily at l*a- 
ris. Although on the platform of the Cordilleras, wc find the 
same annual tcmperatm*e as in the high latitudes, (liccausc the 
isothermal line of 8”, for example, is the track marked in the 
plains by the intersection or the isothermal snrfaec of 8”, with 
the surface of the earth’s spheroid,) it is not too mucli to gene¬ 
ralise these analogies of the temperate climates of the cquatoriril 
mountains, with the low regions of the circumpolar zone. These 
analogies are not so great as might be thoughtthey arc modi¬ 
fied by the influence of the partial distribution of the heat in 
the diflPerent parts of the year. {Prolcg. p. 54., and my Me- 
•moire sur Ics Lignes ^uthermes *, p. 137 ) The quotients do 
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not change, however, in ascending from the plains toward the 
mountains, in the same inanner as tliey change in approaching 
the pole: this is the case wilh the Monocotyledones, considered 
in a general view, as well as with the Ferns and Compositfe. 
(JProlcg. p. 51. and 52. ; Brown on Congo, p. 5.) 

It may furtlicr be remarked, that the development of vege¬ 
tables of dillercnt families, and, the distribution of forms, depend 
not on isethernial latitudes, nor on geographical latitudes alone; 
but that the quotients are not always similar on the same iso- 
1 hernial line ol the teAtperate zone, in the plains of America 
and of the Old Continent. There exists, under the tropics, a 
very reu’arkable difleFence between America, India, and the 
west coa>ts of Africa. The distribution of organic beings oii 
the globe, dejieiids not only on very comjilicated climatic cir¬ 
cumstances, but also on geological causes, with which we arc en¬ 
tirely unacqumiited, because they are connected wilh the ori¬ 
ginal state of our planet. The great Fachydermata are want¬ 
ing at the present day in the New W^orkl, although we find them 

* ft 

still in alnmdanee in analogous climates, in Africa, and in Asia. 
In tile equinoctial zone of Africa, the family of palms is far 
from numerous, compared with the great number of species of 
equinoctial America. These diflerences, far from deterring us 
from the scrutiny of the laws of nature, ought to excite u.s 
to study these laws in all their conqilications. The lines of 
equal lieat, are not parallel to the equator. They have, as I 
have tried to prove elsewhere, convex summits, and concave 
summits, which arc di.stributed witli great regularity over the 
globe, and form different sy.stems along the eastern and wes-. 
tern coasts of the two worlds, in the ’centre of continents, and in 
the neighbourhood of'the ocean. It is probable, that when 
phllo.sophical botanists hai e travelled over a larger extent of 
the globe, we shall find, that often the lines of the maxima 
of ag7'oupmcnt (the lines taken from the points where the 
fractions are reduced to the smallest denominator,) become 
Isothermal lines. In dividing the globe by longitudinal bands 
eomjtrchcnded lictwccn two meridians7' and in comparing the 
numerical projK)rlions under the same lsl'therjs.ial latitudes, we 
j)crcelve the existence of different systems of 'j^oupment. We 
can already, with the actual state of our knowledge, distinguish 
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lour systems of vegetatiort, thf)se of the New Continent, of Wes- 
tci'* Africa, of India, and of Nonv Holland. Since, notwith¬ 
standing the regular increase of the mean heat from the pole to 
the equator, the maximum of heat is not identical in the diffe¬ 
rent regions at different degrees of longitude, there exist alsi> 
places where certain families attain a more perfect development 
than at any other: this is the case with the family of ConqH)sl- 
lic in the temperate region of North America, and especially at 
tlie southern extremity of Africa Thesg partial accumulations 
determine the physiognomy t)f the vegetatam, and arc what we 
call vaguely the characteristic features ol‘ the landscape. 

In the whole lenq)eratc zone, tlie Glumaccm and C'dnjposita? 
form together mojc tlian the fourth part of the phanogainou:! 
plants. We find, from the same inquii'ii*s, that the forms ol" 
organised beings have a mutual dependence. The imity ol' 
nature is such, that the l’oriii.s are unoxT.saily limited according 
to constant and inimutahle laws. IVIiea wo know at any j)oint 
of the globe the number of species ^vhich a great family pr^- 
sciitfi, (for cxain})le, that of the Glumacea', the Gomposiia*, or 
the Leguminosa*,) we can estimate \\ith much prcbahillty both 
the total j'.umbcr of ])ha'nogainou.s [)]anls, and tbe number of 
s])ecies which compose the other vegetable families. It is thus, 
that, on knowing the number ol’ C.'yperaceje or of (.'ompo.sitm in 
the temperate zone, wo can form an estimate of that of the 
Graminca; or Leguminossj*. Thc.se estimates enable us to .see in 
what tribes of vegetables the Flora.s of a eounlr)»arc still defi¬ 
cient : they are so far %)m being uncertain, as U) enable ns to 
avoid confounding the quotij^'iits which belong to the different 
systems of vegetables. The labour wliieb T have bestowed 
upon plants, will no doulit one day be applied witli success to 
the different classes of^ vcrte]jral animals. In the temperate 
zones, there are nearly five times as many birds as niamnialia, 
and the latter increase much less toward the etpialor than the 
birds and reptiles. 

The geography of jdaut.s may be considered a.s a part of the 


natural history of the jdobe. If the laws wliicli nature has llil- 
lowed in the distnbi^/*^^** vegetable ft)rm.s should prove to he 
more complicated tcian they appear at first flight, still, we oitght 
not on tins account to lie deterred from submitting them to ac- 
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curate investigation. We do not relinquish the tracing of a map, 
when we perceive the sinuosities of rivers, and the irregular fo.in 
pf coasts. The laws of magnetism become intelligible to him 
who has commenced with tracing the lines of equal inclination and 
tieclination,and who has compared a great number of observations, 
which, at first siglit, might seem contradictory. He who thinks 
that it is not yet time to search the numerical elements of the 
geography of plants, forgets the progressive march by which 
the physical sciences have elevated themselves to determinate 
results. In examining a complicated phenomenon, we com¬ 
mence witli a general scrutiny of the circumstances by which it 
is determined or modified but, before discovering certain pro¬ 
portions, we find, that the first results to which we attend, arc 
not sufficiently free from local influence : it is then that we mo¬ 
dify and correct the numerical elements, and discover the 
regularity in the very effects of partial disturbances. Criti¬ 
cism exercises itself on whatever has been prematurely announ¬ 
ced as a general result; and the spirit of criticism once excited, 
becomes favourable to the investigation of truth, and accelerates 
the in’ogicss of human knowledge. 

Acotyledones. Cjyptogamous plants (fungi, lichens, mos¬ 
ses, and ferns) ; Ap'ames ccllulcu^scs ct vascalaires of ]\1. l)e- 
candolle. On uniting the plants of the plains with those of 
the mountains, we have found them to.be under the tropics ^ ^ 
but their rmifiber ought to be much greater. Mr Brown has 
rendered it very probable, that, in the torrid zone, the propor¬ 
tion is in the plains on the mountains | *. (Congo, p. 5.) 
In the temperate zone, tlie agamous plants are generally to the 
phsenogamous as 1: 2; in tlje fiigid zone tliey attain the same 
number, and often exceed, it considerably. 

On dividing the agamous plants into three groups, w^e observe 
that the ferns arc more frequent (the denominator of the frac- 
lion being less) in the frigid zone than in the temperate zone, 
(fieri. Jahrb., bd. i. p. 32.), and the lichens and mosses also in- 

‘ \> 

• In tlii.s mticlc, the fr.iclioii.s 111(110.14^ the proportions between 

ihf t.pccic3 ol .1 famil} and the total number of rha^ogamous plants which 
xcgelatc in the same country. The abbievialiotis Trop. 7’cmp, Fri^., signifr 
Tro 2 't"? Ol Ton id Zone-, Tcmpcsntc Zone, Frigid Zone. —. 
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crease towards the frigftl zone. The geographical distribution 
of ferns depends upon the union of the local circumstances oi 
sliade, humidity, and moderate heat. Their maxivium (that is 
to say, the place where the denominator of the normal fraction 
of a group becomes the least possible,) is found in the moun¬ 
tainous parts of the tropics, particularly m islands of small ex¬ 
tent, where the proportion rises to and upwards. When the 
plains and mountains were not separated, Mr Brown found the 
ferns of the torrid zone to be In j/Vrabia, India, New Hol¬ 
land, and Western Africa, (between the trojnes,) they arc : 
our herbaries of America do not give more than ; but tlu‘ 
• ferns are rare in »he great valleys^ and on the dry jTlatforms of 
the Andes, where we were forced to remain a long time. 
(CowjOY), p, 43., and Novagen., vol. i. p. 33.) In the tempe¬ 
rate zone, the ferns are y,, ; in France, ; in Germany, ac¬ 
cording to late inqiiirie.s, (Bcrl. Jahrb., b. i. p. 2G.) The 
group of ferns is extrerneiy rare on the Atlas mountains, an<l 
almost completely disappears in Egyjit. In the frigid ziiinc, 
the ferns appear to rise to . 


Monocotyledonks. Tlie deiiominatoi becomes progres¬ 
sively smaller in proceeding from the eijuator toward the 62d 
legree of North Hatilude; It increasi s again in the regions still 
farther north, on the coast of Greenland, where tlie Graminea* 
are very scanty. {Covgo, p. 10.) In the difleFent parts of the 
tropics, the proportion varies, from J to • Jn 3880 pliaeno- 
gamous plants of ccjiiinoetial America, found by M. Bonplaiid 
anti me, in flower and in,frult, there are 654 monoctylcdonous, 
and 3226 dicotyledonous : hence the great division of the Mo- 
nocotyledoncs would be ^ (^f the phoenogamous 'plants. Ac¬ 
cording to Mr Brown, llu^ jMuportion in the Old Continent (in 
India, equinoctial Africa, and New Holland,) i.s } ; in the 
temperate zone we find (France, 1 : 4^ ; Germany, 1 : 4^, ; 
North America, according to Pursh, 1 ; 4^ ; Kingdom of Na¬ 
ples, 1:4^; Switzerland, 1 . 4^ ; British Isles. 1:3;); in 
the frigid zone, ' 


Glumace^e. ' (The llu'ce fahiilies of 
and Gri'amincic, iniilcd), — Trop.. /j. 


Juncea', 
Temp., I 


Cypcraccic, 



D ’ 


J 

1 ' 
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The increase toward the north is to the Juncca; and 

Cyperaceae l)eino; very rare compared with the other Phsent;^ 
p^amous plants, in tlie tciu})erate and torrid zones. On com¬ 
paring llic spec:ie,s belongini^ to the three I’amilles, we find that 
the Gramineje, the (Jypcraeca', and the Jnneea^, are under the 
tropics, as 25, 7, 1; in the temperate region of the Old Conti¬ 
nent, as 7, 5, 1; in tlie polar circle, as 2^ 2^, ]. In Lapland 
the Gramlneae and Cypcraccae are equal; toward the equator 
the C\pc]’acca! and Juncpjc diminish nnicli ntorc than tlie Gra- 
niinca'; the jiinceal fitnn di.saj)pears almost entirely under the 
tropics, {Nova Gen. vol. i. p. 240.). 

Juxci’.r. alone. =Trop.J Temp., Frig., 

(Germany, ; France, 

CYrjSttACE.r. alone. — I'top. America, nearly ; Western 
Africa, ; India, -,C ; New Holland, (Congo, p. 9). 

Temp., probably j’n- (Germany, ; France, according to 
the works of M. Decandolle, ; Denmark, Frig. J. 

This is the proportion found in I.rapland, and as far us Kamt- 
schatka. 

GRA.vjNE-t; alone. Trop. I have allov^tnl as much as , 
Mr Brown found in Western Africa, ; in India, (Con¬ 
go, p. 41.) M. Horneniann fixed this }Uirt of J^frica at .j'g. 
(De Indole Plant. Gumcrnsium, 1819, p. 10.) '"renip. Ger¬ 
many, ; France, t'.. Frig. -/p. 

M. 

CoMrosiTE. On blending the plants of the plains with tho.se 
of the mountains, we have fiaind in ecpiinoctial America p and 
i; but, of 534 Comjwsitce of our herbarics, there are only 94 
which grow to 500 tois.es above the juains, (the height at which 
the mean temperature is .still 21‘’.8 ; equal to that of Cairo, of 
Algiers, and of the Island of Madeira.) From the equatorial 
plains to 1000 tiiises of lieight (where we have still the mean 
temperature of Naples), w^e have collected 26*5 Compositre. 
This last result gives the proportion of Composka*, in the re¬ 
gions of equinoelial America, beneath 1000 from ] to 

This result is very remarkable, because it proves, that liet'vceq 
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the trDpicy in tlic lowest* and wannest region of the New Conll- 
7 ’ 4 jnt, there are fewer Coinjwsitac, in the siihalpine and tempe¬ 
rate regions more, than under the same circumstances in the Old 
World. ]\tr Brown found on the llio-Congo, and in Sierra- 
Leone, ^’3 ; in India and New Holland (Co? 7 go, p. 20*; 
Nova Gen, vol. iv. p. 239.) In the temperate zone, the Com- 
posit;e are in America, (this is probably also in ccpiinoctial 
AmeJ’ica the pro}>ortion of the t omposiUe of the highest moun¬ 
tains to the whole mass of aljvne jdia'nogatnous plants) ; at 
the Cape of (iood Hope, I \ in Frai^cy, ^ (correctly 1 * 3 ); in 
(tcrmany J lender the frigid zone ihc Composita' arc, in Lajr- 
land, ; in Kamtschatka, {Ilorncuiaimy p. 18.; Dcrh 
Jahrh. b. i. p. 29-) • 


Lfciimixos K. — ^i'rop. America, ; India, ’ ; New Hol¬ 
land, * ; IVestern Africa, L {Coiigv,^ p. 10.) Tcmjj. France, 
j'f; ; Germany, , North America, ; Siberia, (BcrL 
JeJirb. b. i. p. 22.) Frig. 


Lahiat.k. = Trop. Temp. North ..\merica, •: Ger¬ 
man v, 5 ',-; France, dj. f'rig. 3die rarity of I.abiatiu and 
Oncifene in the teir.jierate zone of the New Continent is a very 
I'emarkablc phenomenon. 


Mai.vaCk.f. —Trop. America, ; India ami We.slcrn 
Afrieaj 3 *:j, (CViMgY,*, j>. 9.); on the eo:e,t of Guinea alone, j,’o, 
(//o;/7«va<07;/, p. 20.) Temp. j'h’ig. 0. 

CauciFKR.K. Almost Vanting under the tropics, on taking 
away the mountains to within from 1200 to I'iOO toiscs {Nova 

Gen. p. !().) France, j’,, ; fTennany, ; North America, 

• ^ 

KnaiACF.n. Without di\i(!iug the rdinlly into sections, we 
find beneath the tropics, in America, j',, ; in AVestern Africa, 
y':j : under the temperate zone in Germany, ; in France, 

- 2 : under the frigid/one, in Ijapland, .,' 1 ,. Mr Broun .si’jia- 
rates the great^family of Ilubiaceie into two groiqi.'', which pre- 
Bcnt very distinct climatic propurtion.s. 'I'lie groiij) of Siel- 
l.atir without imerposiul sllpidt'.s, belong chiefly to the tempt rate 
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zone: it almost disappears between the tropics, excepting at the 
summit of the mountains. The group of Rubiaceas with oppe^ 
site leaves and stipules, belong very peculiarly to the equinoc¬ 
tial region. M. Kunth has divided the great family of Rubia- 
ceae into eight groups, one of w’hich, that of the Coffeacea;, forms 
in our herbarics a third part of the whole Rubiaceae of equinoc¬ 
tial America. {Nov* Gen. vol. iii, p. 341.) 

Euphorbiace^. = ^Trop. America, ^-g ; India and New 
Holland, ; Western Africa, jV* {Congo, p. 25.) Temp. 
France, 7 ^,, ; Germany, Frig. Lapland, jjg. 

Erice^. andllHODODENDRA, =Trop. America, xjp. Temp. 
France, ; Germany, ; North America, Frig. Lap- 
land, g • 

AmentACE. f;. = Trop. America, ^ Temp. France, ; 
Germany, 5 ’^ ; North America, Frig. Lapland, 

Umbellifer-b. — almost none under the tropics to tlic 
height of 1200 toise.s; but, on taking botli the plains and high 
mountains in equinoctial America, i J ^ ^ under the temperate 
zone much more numerous in the Old than in the New Conti¬ 
nent. France, ; North America, ; Lapland, 

« 

On comparing, the two worlds, we find in general in the New 
World, under the cquaU)rial zone, fewer Cyperacem and Rubiji- 
cea?, and more Conipositne; under t,he temperate zone, fewer 
Labiala? and Cruciferae, and more Composite, Ericae, and Ameii- 
tacese, than in the corresponding zones of the Old World. The 
families which increase from the cqqator toward the pole (ac¬ 
cording to the fractional method), are the Glumaceflc, the Eri- 
cem, and the Amentaceyc. The families which decrease from 
the pole toward the equator arc the Leguminosa?, the RXibiacea', 
the Eupliorbiacea?, and the Malvaceae. The families which ap¬ 
pear to attain the maa imnm under the temperate zone, are the 
C’omposila*, the Labiata?, the Umbcllifera', and the Crucifenr, 

I ha\ 0 tljnnvn together the principal results of this work in 
one table, but I enjoin naturalists to have recourse to illuMra- 



in the Distrilmti&n ()f Vegetable Forms. S87 

lions of the several families, whenever any of the numbers seem 
•doubtful. The quotients of the tropics are modified in such a 
manner that they are proportioned to regions whose mean tem¬ 
perature is from 28° to 20°, (from the level of the sea to 750 
toises of height). TIic quotients of the temperate zone are adapt¬ 
ed to the central part of that zone, between 13° and 10° of mean 
temperature. In the frigid zone, the mean temperature is from 
0° to 1°. To this table of quotients or fractions, which indicate 
the proportions of each famiK to t^c total mass of phaenoga- 
mous plants, might be added another, in which the absolute 
number of species might be compared. Wc here present a frag¬ 
ment which comprehends only the temperate and frigid zones. 



France. 

North America, 

Lapland 

GLUiM.VCEJi:, 

460 

365 

124 

(’oMl'OSlT.E, 

490 

454 

38 

Ljcguminosai, 

230 

148 

14 

Ckucifer^e, 

190 

46 


LTmuelt.ifeuf., 

170 

50 

9 

CARYOrilYLLE.f:, 

165 

40 

29 

I.ARIAT.E, 

149 

78 

7 

llniNANTItK.E, 

147 

79 

17 

Ament AC KAi, 

69 

113 

23 


These absolute nqniber.s are taken from the works of Messrs 
Dccandolle, Pursh, and Wuhlenbcrg. T|ie mass of plants de¬ 
scribed in France is to that of North America in tlic proportion 
of 1 ; 1; to that of Lapland in the proportion ol* 7 : 1 


• A series of adctilioiuil ol)s>ctvations on this siihjecl, so highly interesting to 
the philosophical botan* t and the gcolngia!, also In Baron Humboldt, will appcai 
jn oiir next Number. 
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Anf. XII .—History of Mechanical Inventions and Processes in 
the Arts. 


.S we are desirous of making this article as full and useful 
as possible, we have resolved in future to insert short notices of 
new and interesting patents, provided these notices are connnu- 
nicated to us by the patentees soon after the sealing of their pa¬ 
tents. 

t 

3. Account of Factitious Gilding for Chainridgesami 
other Works in Iron. Communicated by John Hobi- 
soN, Esq. F. R. S. E. 

The Moochees and Nuqquashesof India, who are ti)e makers 
and painters of a variety of objects wliose purjxjses require ability 
to stand the effects of the tveather, use an application in ornament¬ 
ing their works, wliich, in appearance, nearly equals gilding, and 
costs little more than common paint. It appears to me that this 
application might be useful in some cases in this country, parti¬ 
cularly in chain-bridges, and other works where iron of a smooth 
surface is exposed to the atmosphere. I therefore use the free¬ 
dom of troubling you with what I reeollcel on the suhjeet. 

In preparing the factitious gilding in the small wa\, a <pian- 
tity of pure tin is melted, and poured into a joint of hamljoo, 
(perhaps a foot long, and two or three inches in diameter), close 
at both ends, except the perforation at which the tin is poured 
in, which is instantly pluggetl up. The bamboo is then vio¬ 
lently shaken, which, if well managed, soon mokes the metal 
assume the form of a very fine grey poVt^der : this being sifted, 
to separate any coarse particles, is mixed up in thin melted glue, 
xmd, if I recollect right, is Icvigatdd on a stone with a muller. 
The result is poured into dishes (commonly cocoa nut-shells) to 
settle- and the superfluous moisture poured off*. 

to be applied, it should be of the consistence of thin 
and is laid on with a soft brush, like ordinary paint, 
len dry, it appears like a coat of common grey water colour. 
This is gone over with an agate-bumisher, and ^en forms a 
bright uniform surface of polished tin;—a coating of white or 
coloured roghun (oil-varnish) is immediately laid over it, accord¬ 
ing as it may be intended to imitate silvering or gilding. 
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I have had tent-poles, travelling trunks, baskets covered with 
painted leather, and other articles, in constant tear and Ivear for 
years, in which, froiii its cheapness, diis mode of ornamenting 
liad been very liberally applied, and have often had occasion to 
remark the power which it appeared to have of resisting the ef¬ 
fects of the weather. 

On a first trial, some little difficulty of manipulation may be 
found, in bringing the tin to a sufficiently impaljiable jwwder, 
and also in hitting the proper quantity of glue to be put in. If 
the size be too strong, tlie agate has no*cSect; and if too weak, 
the tin crumbles off under the burnisher, A very little practice 
will make the process exceedingly easy. , 

• 9. Account of a New Copying-Press. Communicated by the 

Inventor. 

The following iloscription of a very simple and ingenious 
new copying-press, has been transmitted to us by a correspon¬ 
dent, by whom it has been constructed and used. * 

In Plate X. Fig. 1. All are the upper and under boards, 
of two inch hard wood, well seasoned. The axle CD is laid 
along the centre of the under side of the lower board, through 
the supports EF, and is seen separately at G. The one copied 
from is made of |Lh inch bar-iron, liaving notches HI at each 
end, filed down on one side only, and rounded to fthsof an inch 
in diameter. In these notches, the round heads of the bolts KL 
work; cacli of these being screwed, with a sfrAng nut MN, for 
adjusting to different*thicknesses of books. The upper board 
is raised, when the pressure is taken off, by the pieces of spiral 
spring-wire OP, each of which is sunk into a large bore, about 
half through the under board* The nuts MN press upon pieces 
of iron sunk into th§ upper.board. The whole is supported on 
three feet, not represented, to avoid confusion. With a handle 
of nine inches, a pressure of from two to three tons can very 
eaailyVbe given. The application of this axle to the rollers of a 
lithographic-press, or even to the common printing-press, must 
be evident to ^^y one, while it is ciqpable of being constructed 
by the most comvom artificer. 
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3. Descriptwn of a Ncto Sufety-Lamp Jhr Mines. By John" 
MuuiiAy, Esq. I\ L, S. and Lecturer on Chemistry. Co#:i- 
munieated by the Inventor. 

My new safety-lamp, wlilch is represented in Plate X. 
Fig. 2. consists of two concentric cylinders of thick glass, the 
space between being filled with water through a pipe at top, and 
represented in the figure, having an air-escape aperture on the 
opposite side. Over tlie flame of the wick is a bell or funnel, 
with a double recurved pipe issuing from its summit, and passing 
below the lamp, terminating immediately under a single central 
aperture., Here, the products of combustion are discharged, 
(the excess is of course disengaged by the usual aperture at the 
top of tlie cylinder), and mingled with the explosive atmosphere 
rising from below, and passing to the flame of the lamp. This 
is again mixed more intimately at its immediate ingress, where 
it passes through the apertures represented on each side of the 
lamp. The rest may be inferred from a simj^h* inspection of the 
figure, in which two of the ribs that fence in the outer cylinder 
(a^guard from external injury) are sujjposcd to be removed, in 
order to shew the internal arranaement to blotter advantage. 

By a circular band of lead atlixcd to its base, the instrument 
will always lall vertically; and should it accidentally fall on its 
side, it will inmicdialely recover its upright jjositioil. 

The water will not spill in any condition of the instrument, 
for the resistance of the atmosphere will prevent this. It is 
shewn lower in t\ie cylinders than it ought to be, in order to be 
clearly represented. Its expansion is coifipensated for. The 
winter will preserve the inner cylinder oV an equable temperature. 

Hedged in by water, external injury may only aflcct the outer 
wall; but granting that the instrument is crushed to atoms in an 
explosive atmosphere, tl)e worst that can happen is the extinc¬ 
tion of the flame within by a flood of water. 

I see no necessity for shielding the inner cylinder by metallic 
bars, because explosion cannot take place within. 

The lamp is a self-regulator, and takes care of itself; for, as 
the quantity of azote, &c. will be in the ratio of quantity of 
the disarmed explosive mixture, and consequent elongation of 
the spire of flame, so scx)n as it amounts to a maximum extinc- 
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tion takes place, and the comparative colour of the dame, with 
the varied phenomena of the exotic lambent dame, will afford an 
efegant measure of that exjJosive force wliicli has boon disaiined 
before its transmission from the portal below. 

This lamp has been submitted to the ordeal of explosive at¬ 
mospheres, with the most complete success. No explositm what¬ 
ever occurs within the cylinder. When the explosive atmo¬ 
sphere, mixed with the product of combustion, passes towards 
the lamp, the colour of its dame is changed, and it slioots up in¬ 
to the bell or funael, (whicli carries off tlTese chemical products of 
dame, in oixler that they may be mixed with the explosive atmo¬ 
sphere, before it j^asses into the cylinder), and as the explosive 
mixture increases, lambent attenuated dame plaj’^s silently round 
^ tliat of the lamp, which finally disapjiears; and wlien it has 
reached its maximum^ it is tranquilly extinguished. 

4. Account of a New Patent Pocket Copying-Press^ by M. J. 

Brunelce. • 

Tliis injrcnious and useful invention is shewn in section in 
Plate X. Fig. 3., where a is the bottom of the press, made 
of the best gun-metal, and bb a jwessing-board of wood, ha¬ 
ving above it a steel-plate spring cc, which rests upon ledges, 
and supports the pressing-btjard by the screw d. A strong steel- 
lever tf, moving on the plane fy presses near its centre on the 
head of the screw d ; %nd g is another lever, moving on the 
joint A, to which the power of the hand is apphfd. The damp¬ 
ing apparatus contained in the box i, consists of a metallic cy¬ 
linder, having several sheets of dne linen rolled round it, of tlie 
same size as the slieets of paper employed. 

In using this press, the onginal letter is put into a transfer¬ 
ring-book, and a bJapk-leaf«of paper turned over upon it. A 
siiect of the damp linen is then laid upon the blank-leaf, and 
above that a leaf of oiled paper. '|?he lx)ok being shut, and in- 
troduVed between aa and hby the hand is applied to the lever g, 
whicli presses down the lever c with great pow'^er, and commu¬ 
nicates the pressure to tlie book by means of the knob d of the 
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pressing-boojd bb. This patent was enroJJed in «fune 18^1.— 
See London Journal of Arts^ vol. ii. p. 248. 


5, Mr Brookedos'^8 Improvement on the Method Draijinn^ 

Cylindrical Wire. 

The improvement which \vc propose at present to notice, was 
made by Mr William llnK)kedon of Poland Street, and was se- 
ciired by patent on the 20th September 1821. The usual me¬ 
thod of making cylindrical wires, is to draw them through holes 
made in plates of steej, Von, or other metal. »In this method, 
the holes were liable to he galled or enlarged by the wire in 
passing tljrough them, so that the wires wet a less equal and 
cylindrical than might have keen desired. The method which 
Mr Brookedon proposes to substitute in j>lace of the old one, is 
Ihunded on the ingemous idea of drawing the wire tlirough cylin¬ 
drical or conical holes drilleti in “ Diamonds^ Sapphires^ Rubies^ 
Chrysolites, or any other Jit and proper hard gems or stones'' 
Although the wire mav be drawn through cither end of the 
hole, yet tlie inventor prefers entering the wire at the smaller 
end, and drawing from the larger end <»f the holes. 

It is very remarkable, that INlr Brookedon has not enume¬ 
rated among his gems the Canut, which w-^e amsider as better 
fitted for the purpose than any which he has mentioned. It is 
not only the cheapest and mo.st easily obtained of them all, but 
has the property of giving less friction than almost any other 
substance. This interesting property ol' the garnet wa.s esta¬ 
blished by the curious experiments of (Joulomb on pivots *. 

6 Account of Mr Wjtti's Imj/rovemeiii on Pumps, 



The usual method of working pumps, either in distilleries, &c. 
or on boaVd ships, is to force the \('ater to the top of the barrel, 
allow k to run off to a lower leVel. * 
t is quite clear, that if the water in this case descends from 
top of the pump to a platee of delivery much below tl^ t<^ 
the pump-barrel, tlie fall of the water through this height \s 
a. mechanical force which is entirely wasted, and which may be ac- 
fualiy employed in raising the water through a paM of the purap- 


* See the new Edition of Ferguson's Lectures, Edin. tS}?, vol. ii. p>l^i, 1T8< 
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J)arre]. Mr Witty avails himself of this power in a very ingenious 
manner. “ Instead of letting tlie water or liquid escape from a 
,«jmmon punq) at the usual place of delivery, I caused it to de- 
sceitd again in a syphon-pipe to the lc»west level at which it can 
conveniently be delivered ; and as this descent is considerable in 
shi}}s, brew-houses. See. a considcralde saving of labour is effect¬ 
ed in working pumps by a descending colunin of water or li¬ 
quor, counter-balancing as much in Jength of the rising column 
in the pump, as the height which it descends in the syphon- 
pipe, to the place where it can be delivered." We have no 
doubt that this invention will be found to be of great practical 
value, as it reliefs the men at tlic pump of a very great jiart of 
their labour. In i“ases of danger at sea, it may prove the means 
of saving both tlie ship and the crew. 

If we consider the water which in ordinary pumjis falls from 
the top of the barrel ui the place of its reception, as a mechani¬ 
cal force which is lost, we may avail ourselves of it, by various 
contrivances, for a.ssisting in the work to be performed. I^i Mr 
Witty's cijntrivance, the men at the pump raise the water to Ae 
bottom of the short leg of the syplioii, and it is then drawn 
through the .sy-phon by the action of the longer branch. There 
are many cases, however, when we may alU>w tlie men to raise 
the water to the top of the barrel, and employ the dirc*ct force 
of the descending fluid to Avork another pump, or jAcrform any 
other piece of work that may be required. 

• 

7. Account of Mr Glaosto^ucs New Meih»d of Propelling 

, Stcam^Boats. 

Several years ago, Ms Gladstone, an ingenious mill-wright of 
Castle-Douglas, contrived a kind of bucket^wheei for giving' 
motion to tlirashing-inills, and other kinds of machinery with¬ 
out knowing that h^ liad b^n anticipated long ago by Mr Costar. 

This contrivance he has since modified, so as to enable it to 
1m; implied to propel steam-boats,^as shewm in Plate X. Fig. 4., 
AvheVi A is a shaft or axle of iron, pa.ssing in the usual manner 
through the sides of the vessel. On each end of this sliaft, on 
the outside of the saidves.sel, are firmly fixed two wheels ot cast- 

• the New tldition of Ferguson’s Lecturer, \ol. ii. p- -ST. 
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iron, provided with studs or teeth round whole circumfereaace 
of each wheel, as represented in the figure at A. The distance 
between the two wheels of each fyair, must be in proportion to 
the intended length of the floats or paddles. The propelling 
power is to be communicated to tlie shafts by the usual means, 
and thus a rotatory motion is given to both jrairs of wheels. 

2d, Two cast-iron wheels, with their circumference smooth, 
are fixed on an axle on each side of the vessel at B; their axles 
are to be of sufficient length to allow the two wheels of each 
pair to be fixed at the proper distance for receiving the chains 
and paddles, which are to pass over. . 

3d, Two endless chains are applied to trfe wheel, as in the 
figure at DD, so that one parses round each of the stud-wheels, 
and its corrcsjwnding plain wheel. Across these chains the 
paddles or floats arc fixed, and between each pair of paddles the 
two chains arc connected by cross bars of wood or iron, which 
are parallel to the paddles, and are securely bolted to both 
chains, so as to keej) them at a proper di^^ancc, to suit them to 
the wheels, and prevent them having any lateral motion from 
the action of the surge. 

The chains have openings at such distances as to fall exactly 
on the studs of the wheels, in order that the chains may always 
take hold’of the studs during their rotation, so as to pre\'ent their 
slipping on the wheels, although so slack as to form a curve in the 
water. The paddles are to be fixed in such a manner, that they 
will be perpendicular to the surface of the water, during their 
course between the wheels A and B, even when the resistance to 
their motion is greatest. ' 

On the outer edges of each adjoining pair of wheels, 
there is a projecting edging or rim, so that the two connected 
chains, with their strikers and pahdles, may easily fall between 
the rims, thus affording an additional security against the efiect 
jpf the surge, in displaring the chains. The length and breadth 
the paddles must always be in proportion to the dimensions 
of the vessel. I 

8. Account Mr Improoementa in the Art of 

Mcddng White Lead and Verdigris. 

Mr Hagner's method of manttf»:turing white lead, consists in 
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pouring luelt^ lead into a revolving cylinder, for the purpose of 
granulating it by the rotatory action of the machine. When the 
lead is thus granulated, it is converted into white lead by the 
ordinary processes. 

In the manufacture of verdigris, he also employs a revolving 
vessel, or a fixed vessel, in which agitators may be placed, and into 
these be puts copper in a very minute state of division. Fyro~ 
Jignous acid or acetic acid, is then penred on the copper, so as 
to cover it only partially, and the whde is put into a state of 
agitation, so as to rub off the oxidated ,parts of the metal, and 
present fresh surf^es of it to the action of the acid. When the 
vessel is closed, jie introduces carbonic acid gas duripg tlie ope¬ 
ration of the machine, and continues the process until the ver- 
• digris is formed. 

9- Account 2 ^ Mr John son's Method of' Consuming the Smoke 
, ofSteam-Engines. 

In the year 1813, the late Mr Sheffield took out a patent Ihr 
air-conductors to his improved reverberatory furnaces, which, 
though it was not one of the objects of the inventor, had the 
effect of consuming the smoke, by converting it into flame. 
The air-conductors of Mr Sheffield were afterwards directly ap¬ 
plied to the consumption of smoke by Mr Wakefield of Man¬ 
chester ; and more recently, Mr Johnson, brewer at Salfordv^ 
has taken out a patent for a contrivance for the same purpose, 
which is the counterpart of Mr Sheffield’s air-conductor. Mr 
Johnson’s contrivaacc is represented in Plate X. Fig. 5., 
where e is tlie ash-hole and fire-place; a the tube or leading 
part of the air-conductor; b its aperture or mouth; d the flues 
leading to the chimney; i the register; k its handle; gh the 
bridge of the fumfce; w»,the iron-door for cleaning the flues; 
y* a stop-well; n the steam-engine boiler.—-See the Technical 
Repository, vol. i. p. 42., and the London Journal of Arts, vol, ii. 

p. 4fc. 

10. Account ^Mr SavCs Fruit-Gatherer. 

This useful apparatus is represented in Plate X. Fig. 6., 
where a and b are a pair of cutters fixed to a pole, which may 
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be letigthcsicd by screwed joints, or otho" obvious means. At 
the lower end of the polo is a lever r, which may be fixed by « 
screw and socket to any part oi‘ the pole, The lever d, of the 
moving blade b, has a spring under it, to keep it open, and 
from the end of d, a string passes over the pulley e, to the 
handle c. By means of the 'arch and joint at^ the cutters may 
be set at any required angle. 

When the fruit-gatherer is raised, so that the stalks of the 
fruit are included betw^n the cutters, the string ce is pulled; 
the stalks are cut, and'the fruit drops into the basket h. 

11. Mr AiKm\H Method of Protectin^y Steel Articlee,/rorn Ritxf 
by a Coating Cao/utclumr. 

It occurred some time ago to Mr Arthur Aikin, the ingenious 
Secretary to the Society of Arts and Manufactures, that melted 
caoutchouc would be found to preserve the surface of iron goods 
from oxidation, by the action of the atmosphere, in consecpienct' 
of its undergoing almost no chemical change vrhen exposed to 
the air,—its treacly consistence under ordinary degrees of heat, 
—its powerful adhesion to inm or steel surfaces,—and the faci¬ 
lity with which it can be removed by a soft rag ajul a piece of 
stale bread. 

The truth of this conjecture w-as afterwards established b\ 
direct experiment. Plates of iron and steel that had one-half 
of their surfaces covered with caoutchouc^ remained unoxidated, 
while the unprotected parts were almost wholly corroded by ex¬ 
posure for five or six weeks in a lalairatory. 

The caoutchouc must be melted in'a c1t>se vessel, to prevent 
it from being charred, and from taking fire. It melts nearly at 
the temperature at which lead fuses ; and, w'heii in a fluid state, 
it must be stirred with a horizontal agitator, by means of a 
tiandle rising above the vessel, to prevent the caoutchouc from 
burning to the Ijottom. 

Mr Aikin communicated this useful discxivery to Mr Perkins, 
who employs it in preserving his engraved steel blocks, plates, 
rolls and dies. Mr Perkins iinprov^l the process, by incorpo- 
, rating the caoutchouc w ith oil of turpentine, which makes it more 
■'C'jtsily applied, and which dries into a firm varnish, inaccessible 
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to moisture, and easily .removed by a soft brush dipped in warai 
oi} of turpentine.—See the Technical Iteponitory^ vol. i. p. 65. 


12. New Meilvod of Ilium inatinfr Houses with Gas. 


The great improvements which have taken place, both in the 
manufacture of gas, and in the methods of applying it ibr the 
purposes of illumination, render it extremely probable that it 
will be much more extensively employed in lighting up private 
houses. Many persons have an objection, which we confess is 
not without some foundation, to introduce the gas directly into 
their apartmentsy^nd it has accordingly been proposed to bring 
the gas to the wuidows, to allow it to burn on the outside, and 
thus to illuminate the room, without any of tlie annoyances 
which arise, both from the smell of the gas, and from the heat 
generated during its combustion. 

In order to do this to the greatest advantage, the gas-pipe 
should be brought to the sill of the window, and should then 
have a gas-tight joint, by means of which it can l)e placed 
ther verticallv, when it is to be used, or horizontally, when 
the apparatus is to be removed altogether, or put aside during 
the day in a press or recess made in the wall to receive it. 
The lamp which is to protect the gas from wind and rmn, 
should have fronts of glass either hemispherical or semicylindri- 
eal, so that no opaque line or bar may interfere with or 
break the cone of rays which enters the window. The back 
part of the lamp must be a reflector, of sucih*a surface that it 
shall tlirow into the apartment all the rays that would otherwise 
not enter. The direct ajid reflected light which dius enter the 
apartment, might be rendered uniform, by means of an orna¬ 
mental blind of the finest uMislin, (varnished or not as may be 


found most advant^ageous); and if the blind has a landscape 
upon it, the most luminous portion, or that nearest the gas 
flame, might be made to have the appearance of the sun in the 

heavVs. 

In newly built houses, recesses might be constructed, in such 
a way that the lamp and gas-tube might turn round a joint, and 
be entirely concealed from view in the day-time. 

The a^antages of such a method of illumination are great 
and obvi^.s. Instead of being annoyed by the constant cn 
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I ^ance of servants to trim the lamp'iijst^id of having the fur¬ 
niture destroyed by the spiling of oil, and by the carbonaceous 
matter necessarily produced by either oil or wax burning,with¬ 
in an apartment ;•<—instead of having the temperature of over¬ 
heated rooms increased by the heat of the lights ;—^instead of 
having the eye injured by the irritation which arises from bril¬ 
liant flameand instead of having the apartment illuminated 
by a light constantly varying in intensity, wc shall avoid all 
these evils, and have our houses lighted in the very same man¬ 
ner as they are by the tight of day. 

The disadvantages which attend this method are very few. 
We are, prevented from excluding the coK air of winter by 
shutters and curtains; but in many cases this is an advantage, 
and when it is not desirable, the heat on the outside of each 
window will diminish the currents of cold air which might other¬ 
wise be admitted. A greater quantity of light will no doubt be 
necessary to produce the same degree of illumination ; but the 
cheapness of gas renders such an objection of no weight. 

The gas-light might also be established in the a^owr-walls of 
apartments, by means of gas and air pipes laid in the walls them¬ 
selves, so that the air in the room should be entirely unconnect¬ 
ed with that which supports the flame of the gas. 

J8. Account of a Nerv Protess Jbr separating^ Iron Jrom other 
Metals. By J. F. W. Heeschel, E<^q. F. R. S. L. & E. * 

The following'proce.ss, discovered by Mr Herschel, is of great 
value in the arts, from its being mathematidally rigorous,—of ge^ 
neral application, and having the advantage .of facility, celerity, 
and cheapness. 

The solution containing iron is to be brought to the maxi~. 
mum ot oxidation, which can be communicated to it, by boilh^ 
with nitric acid. It is then to be just neutralised, while in a 
state of ebullition^ by carbonafif^f ammonia. The whole of the 
iron to the last atom is precipitated, and the whole of the other 
iinetals present (which I suppose to be manganese, uripm^ nickel 
and cobalt,) remain in solution. 


* Fij^the PkiL Ttaiax. 1821, p. 293. 


•> 
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The precautions necessary to insure suc^ss in this process, 
.arj^ few and simple. In the first place, the solution must con¬ 
tain yo oxide of manganese or cerium above the first degree of 
oxidation, otherwise it will be separated with the iron. It is 
scarcely probable, in ordinary cases, that any such should be 
present, the protoxides only of these metals forming salts of any 
stability; but should they be suspected, a short ebullition with 
a little sugar will reduce them to the minimum. If nitric acid, 
&c. be now addpd, the iron alone is pero^idised, the other oxides 
remaining at the 'minimum. Moreover, in performing the pre¬ 
cipitation, the metWlic solution should not be too concentrated, 
and must be agitified the whole time, especially’ towards the end 
of the process; and when the acid re-action is s<) far diminished, 

• that logwood paper is but feebly affected by it, the alkaline so¬ 
lution must be added cautiously, in small quantities at a time, 
and in a diluted state. 

If too much alkali be added, a drop or two of any acid will 
set all right again ; but it should be well observed, as upon tfil# 
the Mbole vigour of the process depends, that no inconverience 
can arise from slightly surpassing the point of precise neutralisa¬ 
tion, as the newly precqntated carbonates of the above concen¬ 
trated metals are readily soluble to a certain extent in the solu¬ 
tions in •which they are formed^ (thoufh pcTfectly neutred). 
In the cases of cobalt and cerium, this rc-dissolution of the re¬ 
cent precipitation formed by carbonate of ammonia, is very con¬ 
siderable, and a solution of either of these ii\p|;p.ls thus impreg¬ 
nated with the pietallic carbonate, becomes a test of the presence 
of peroxide of iron, o? a delicacy surpassing most of the re-agents 
used in chemistry, the minutest trace of it being instantly thrown 
down by them from a boiling solution, provided no marked ex¬ 
cess of acid be present. To be certain, however, that we have 
not gone too far, it i^ advisable, after separating the ferruginous 
precipitate, to test the clear liquor, while hot, with a drop of 
the iUkaline carboniate. If the cloud which this produces be 
clearly re-dissolved, on agitation, we may be sure that only iron 
has been separated. If otherwise, a little acid must be added, 
the liquor poured again through the filter, so as to wash the 
precipitati^ land the neutralisation performed anew.—P. 295. 
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The separatian of Iron from Uranium cfiiinot be acoomplisli- 
ed by this process, as this metal pi>8scsses a property analogntis 
to that which forms the subject of the paper. It may bo done, 
however, by inverting the process. A mixed solutieni of iron 
and wramrnn bring deoxidised, by a cun^nt of sulphuretted 
hydrogen, and then treated with an earthy carbotiate, the iron 
passes in solution, while the uranium separates.*—299. 

14. Account nf Mr Phillips^ Method PfopeUing Vessels. 

Mr Phillips is, we believe, the first persc^ who has proposed 
to place the patldle-wheels of steam>boats in a Iforizontcd positimi. 
The greater part of this horizontal wheel is inclosed between 
decks. Each horizontal wheel carries eight vertical paddles, anti 
each paddle has a piece of machinery connected wkUi it, by which 
iti s lowered into the water when it emerges from between decks, 
and, after giving its stroke, it is again elevated. The succeed¬ 
ing paddle is lowered in a similar manner, performs its stroke, 
and ascends like the one which preceded it. Mr Phillips con¬ 
ceives that vessels may be propelled in this manner in high or 
rolling seas with greater effect, than by the ordinary contrivances. 

The idea of using a horizontal wheel, is, so far as wc know, 
newAnd ingenious; but though such a contrivance, with paddles 
culpable of being lowered and elevated, might answer in very 
slow motions, we fear that it will be found in practice, when a 
very rapid revolution of the w’heel is ab&luteJy necessary, to be 
not only inexp^ent, but to be extremely liable to go out of 
order. Mr Phillips has taken out a patAit for the invention, 
which he declares to consist in placing the paddle-wheels hwi- 
zontally. ^ 

9r 

15. An apeouni of Messrs REEDudAo and- Parey's Method 

Propelling Vessels. 

The principal object of this invention is to convert the^lteam- 
lM>at into an ordinary vessel, to be driven by canvas in stormy 
weather. In order to effect this, two horizontal channels are 
made to extend through the whole length of the vessel, witli 
entrance and exit apertures for the water, which reaches nearly 
f, to their 


top. Two or more pair of paddle-M'hceLs ate mounlerl, 
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with their lower parts imjnersed about one foot under the water 
in the channel. In stormy weather, the'apertures of the channels 
may be shut by sliding shutters; and, if necessary, the water 
may be pumped out of the channels, so that the wheels are en¬ 
tirely closed in. The patentees state, that it may be sometimes 
desirable to form trunks on the outside of the vessel, in place of 
the channels adjove descrilied. This patent appears to rest on 
the use of channels closed up every where, except at the en¬ 
trance and exit apertures, on the use of i^sveral pairs of paddle- 
wheels, and on the power of shutting up ftll the propelling ap¬ 
paratus by means of^idlng shutters *. 

# • 

16. Accou fit of Mr Hill it Improvement on the Manvfarture ^ 

* Starch. 

The object of the patentee is to deprive the starch of all its 
colouring matter, and render it perfectly white, by the action of 
the oxymuriatic acid. When the starch is ready for boxing, ^ 
it is retluced wiUi water to the consistence of cream. The oxy- 
rauriatc of lime is then added to it, and the whole continually 
.agitated. A large quantity of water is Iiiext added ; the mix¬ 
ture is well stirred, and the starch allowed to subside. The 
water is then drawn off’, and diluted sulphuric acid poured upon 
the starch, and the whole agitated for some time. The starch 
is finally washed with repeated quantities of clear water, till all 
smell is removed from itt 

• • 

17. Account of Mr Wards Alternatmg^ SteanuEng'ine. 

In a preceding volume*(VoI. I. p. 348.), we have described 
tlm steam-engine of Mr Mor^, in which the cylinder revolves 
along with the axle of the paddle-wheels. Mr Ward, an Ame- 
rican*gentleman, seenfs to have improved this construction. This 
new engine, as applied to steam-boats, is represented in Plate X. 
Pig. where the cylinders 6, b are placed within the water¬ 
wheel ^c which revolves round axes or centre-pieces at e, fixed, 
to the Iwat dd, and join on each side of the recess for the wheel. 
These centre-pieces, after traversing the- boxes, are turned at 

* FuUer dcticriptions, with drawings of thcf.c two inventions, wiU be found in 
,;he Ltindon Journal af vol. ii. p. iOl. and 40 o. , 
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right angles, and extend within the wheel, and towards its ciu:- 
cumfercnce, a distance equal to half the sweep of the piston-rod 
a. At this distance from the centre of the water-wheel^ boxes 
are inserted in the centre-pieces as at ^ to receive the gudgeons 
gf of the cylinder, which revolves upon them round its centre 
td gravity. The steam is conducted to and from the cylinder 
by means of a double pipe, so that the centre-pieces at J" answer 
the quadruple purpose of an induction tube and eduction tube, 
a bearing for the water-wheel, and a bearing for the cylinder. 
The steam is admitted alternately into each £nd of the cylinder, 
by a contrivance similar to that used byfHornblower. The 
outer end of the piston-rod a, is attached^ to a cross-piece p, 
which is supported by gudgeons g, moveable in b^xes in the 
arms rr of the w'ater-wheel. From the middle of II proceeds 
the two wings s j, from the ends of which two rods 11 extend, 
playing through steps uu oo. the sides of the cylinder. These 
rods are considered necessary, in order alternately to overcome 
the inertia, and resist the momentum of the cylinder, encounter¬ 
ed in consequence of the irregularity of its motion. 

The following is tlie mode in which the engine operates. The 
steam being admitted into the cylinder, by means of the induc¬ 
tion-tube, the beginning and' end of which is idiewn at i and Ar, 
elevates the piston, and consequently the piston-rod a, which 
presses the gudgeons g, as it were against the circmnference 
of the wheel, and in the direction of a tangent of a circle 
passing through the point of re-action g, and having for its 
emttre that of the water-wheel. The upward stroke of the pis¬ 
ton being performed, the piston with itk nxl a descends, and 
the cross-piece ^ along with it, the*^ gudgeons ^of die latter 
ididing in the arms r r. During the descent of the piston, the re¬ 
volution of the cylinder is obviously retarded, but it is again 
accelerated when the pston takes its upward stroke. From 
this regular alternate acceleration and retardation in the motion 
pf the cylinder, Mr Ward has given his engine the nameiof the 
Alternating Steam-Engine. A full account of this machine will 
be found in the American Journal of Science, voL iv. p, 90,—' 
100 . 
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18.*jlccouni of Mr Steis's Improvements in Steam-Engines. 

• 

This ingenious contrivance, of which wc can only give a 
brief notice, is the invention of our countryman Mr llobert 
Stein, formerlj of Edinburgh. A general view of it is j^ven 
in Plate IX. Pig. 8., and the object of tlie invention may be 
stated to be for raising steam by means of heated air, and after¬ 
wards employing the steam so raised, a^d the heated air com¬ 
bined with a portion of steam to elevate tiftj piston of a double 
steam-cylinder. the hopper «, the fuel is introduced at 
suitable periods by the revolution of the fluted roller which 
is fitted so closely as to prevent the admission of air, and the 
Escape of the heated air mthin. The cinders and dust are dis¬ 
charged below through a similar air-tight apparatus. Wheu 
the fire is lighted, a strong blast of air is thrown into tlie fur¬ 
nace through the pipe c, and this air, when healed and expand¬ 
ed, is coriveyed along the pi|je d to the high pressure cyliudes' ♦ 
e, where it works the piston, and escapes by the eduction-pipe J. 
The expansive force of this rarified air is increased by a jet of 
water occasionally admitted among the coals in the hopper a, 
which, descending into the fire, is converted into steam. The 
heated air, in passing along the pipe d, and through the boder 
converts the water into steam, which, ascending through die 
pipe g, works the pist^ in the low-pressure cylinder h, and 
escapes by the condensation-pipe i. The teqij^rature of the 
furnace, and the quantity of elastic vapour generated, are regu¬ 
lated by means of a stop-cock A?, in the blast-pipe c, which has 
two passages, one going above, and the other below the fire. 
If the expansive force of the air in d is too great, it will raise 
up the loaded piston to, and by means of the chain pasting over 
the pulleys U, the Ifandle of the stop-code k will be elevated, 
and thus partly close the passage of the lower branch of the 
biast-^pe, which goes below the fire. When the heated air in 
d has too little elasticity, the piston m sinks by its own weight, 
lifts the lever of the cx)ck Ar, opens the lower branch of thp 
blast-pipe, and closes the upper one.' A fuller account of this 
invention, and of some of the other ingenious contrivaijces 
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vrhich belong to it, will be found in the Lot^donJt(mrne^^^^ 
vol. ii. p. 411. ♦ 




Abt. Xlll. —AccoufU of the Hot-Spririgs <^' Furnas^ in the 

Island qf St Mkhael. By J. W. Wkbstkk, M. D. C^jr. Sec. 
L. S. N. E., M. W. S., &c. *. 

The Hot-springs of the Valle das Furnas render this the 
most interesting spot in St Michael 'yhe valley is neai4y 
twelve miles in circumference, and is bounded on every side bv 
mountains of various height. Its form, lilte that of the other 
inclosed valleys, which have already been descrilied, is nearly 
circular, but its surface has considerable irregularity, rising 
here and there into small hUls. A part of it is under tolerable 
cultivation, and it is inhabited by a few peasants. It is watered 
by many streams that wind through the plantations, till the> 
unite to form a small river, calleil Ilibeira Quente, or Warm 
River. After a circuitous course, the Ilibeira Quente flow's 
through a deep ravine, and empties itself into the sea on the 
southern ade of the island at the base of Pico da Vigia, 

The mountains surrounding this valley are composed chiefly 
of pumice ; but compact lava aud rocks of the trachyte family 
are seen on the face of many of the precipices. The colum¬ 
nar structure and vertical arrangeraenti of these rocks are quite 
distinct in sonve< places; in others, beds of the porphyry and 
pumice appear to alternate. They are sometimes separated by 
layers of flne sand or ashes. A few pieces of slaggy lava and 
scoriae, are occasionally found at tlte foot of the mountains, but 
there are no large collections or lieds of them. 

At the bottom of one of the precipic^, 1 found a number 
of pieces of a rock analogous to amygdaloid, and at the same 


• This duficnption of the .Springs of Fumas, is extracted from anrintmwting 
account of the Island of St MkhaeFs, one of the Aaores, puhli^ed in America, by 
our former pupil Dr Webster..r-.Ii. J. 

t The Portuguese word “ Furnot," metnii caverns. 
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timd porphyritiis. Maxsh piece i& composed oi' angular portions, 
apparently fragments, M’fcich are united by a yel}otnsh>white 
siliceous substance, approaching in some respects to cakedony. 
It is hard and opaque, and has somewhat of a waxy lustre. 
The cavities on which the amygdaloidal character t)f this rock 
depends, contain a small quantity of mealy and radiated zeo¬ 
lite, « ' , 

The hot-springs arc situate towards one extremity of tl\e 
valley, beyond a few cottages composing the village of Tumas. 
They are not seen,at any distance, being ^surrounded by small 
hills, some of whiclt^ there is great reason to believe, owe their 
origin in part, if not altogether, to the springs themselves. 
They are general!^ ctwered with short shrubs, but some of 
them are ^<dly devead of any trat^es ol‘ vegetalkni. They are 
composed oI‘ clay of different degrees of cx>mpactness, which is 
variously, and often beautifully coloured by iron, under difie- 
rent degrees of oxidation. The clay is intermixed with fine 
pumice and masses of siliceous sinter. As we pass along tlie ^ 
narrow road from the village to this sjx>t, the gradual change 
from a fertile to a barren soil is observed, and within a few 
yards of the hot-springs, nearly all traces of vegetation are lost. 
At tlie extremity of the road the ground is almost snow-white, 
and then attquires a reddish tinge; this increases in intensity 
and brightness, and finally passes through an infinite variety of 
shades to a deep brown. Here and there, patches and veins of 
a bright yellow and purple colour, add to the singular aspect of 
this remarkable spot. The clay is in some jisfces so much in¬ 
durated OS to retain an imperfect slaty character, but most of it 
is soft, and has an earthy aspect. It does not feei perfectly 
smooth when rubbed, but is full of hard grains, which are ex¬ 
ceedingly minute ; and whenoi mass of it is diffused in water, 
a quantity of fine si||ceous particles is separated. It has many 
of the characters of tripoli. It is used by the peasants as an 
exterqpl application for cutaneous diseases, and is undoubtedly 
beneficial ih some particular cases, from the qutmtity of sulphur 
it comains. Large pieces of aliceous sinter, of a grey colour, 
are imbedded in it, and it is covered in some parts by the same 
sul)stance, which has accumulated upon it in layers, from an 
eighth of an inch to an inch in thickness. Near the extrefffity 
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of the road, the beds of clay have been cut through to the 
dq)th of ax or eight feet, and their stricture is well displayed. 

The vicinity of the springs is indicated by the increased 
temperature of the earth, a sulphureous odour, and the ^‘scape 
of vapour or steam from every crack and dssure in the ground. 
The tetnperature of the clay continues to increase as we ad¬ 
vance, and a greater quantity of vapour is at last seen slowly 
ascending from the springs thein&elves. 

The volumes of smoke and steam rolling tipwards from the 
surface to a great height, till they are gradually diffused through 
the atmosphere, or mingle with the heavic^‘ clouds that Crown 
the summit of the mountains, produce a striking effect. The 
confused rumbling and hissing noise that is heard for some time 
before we arrive in sight of the springs, increases at last to an 
incessant and terrific roar, and seems to issue froul the very 
spot on which we stand. The earth returns a hollow sound, 
and great caution is required to avoid stepping into the pools 
and streams of boiling-water, with which its surface is covered. 

The quantities of hot-Water discharged through the innumer¬ 
able orifices in the ground, is prodigiously great, and the dif¬ 
ferent streams unite, forming a small river, that, still hot, joins 
the Hibcira Quente. The largest springs are termed XJaldeiras, 
or boilers, and a shallow basin of earthy matter has been form¬ 
ed round each of them, by depositations from the water. 
Much of the water is constantly retained within these reservoirs, 
and its surface is more or less agitated fey the escape of sulpliu- 
retted hydrogefi and the ejection of the water from below. 
The temperature of some of these spritigs on the fW day of 
December, between three and four«o’clock P. M., the thermo¬ 
meter standing at 63° Fahrenheit, the barometer at 39-4, was 


as follows: 


tj 



207° 

200° 

96* ‘ 

m° 

203* 

190 

134 

170 

73 

114 

184 

94 

128 

171 

147.* 


The basin of the largest spring, particularly designated as 
“ The Caldeira,” is circular^ and between twenty and thirty feet 
in diameter. The water in^this Imils with much greater violence 

* Th<! above are put down in the order in whick they were examined. 
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than in anj qtber cakidfa^ and distinct loud evpiosions o^ur 
at nhort intervid^ which ate succeeded by a very pdrcefiittble 
elevation of the centre of tire body of water within the httsur. 
This is attended with a loud hissing noise, and the escape of 
great quantities of sulphuretted hydrogen gas, steam, and sul¬ 
phurous aqid vapour. On account of the high temperature 
and vast quandties of stemn, it is dangerous to approach near 
the spring, on the windward side. The cattle, however, 

are oftcsi seen staging on the oppwtite sidc^ to free themselves, 
as it is suiqrqsed, fnm vermrn. The peakmts are in the hnbit 
of placing baskets nlled with lupines, beans, and other vege¬ 
tables, on the edg^ tuf tire basin, v\ here they are speedily cook¬ 
ed. • ' 

* From the Great Caldeira, the water is conveyed to two or 
three binail buildings, which are used as batliing-houses. The 
tetnperature of the water being so high, reservoirs have been 
<iunk, by removing the earth to the depth of a foot or two, iii|o 
which the hotfwater is conducted, and allowed to cool; it is 
then received into batlung-hpuscs, and its temperature rsnsed at 
pleasure by the admission of more water immediately from 
the caldeira. The water ib turbid, from the presence of a large 
quantity of aluminous earth, but which gives to it a peculiarly 
soil feel. 

A few yards from the principal caldeira, is an elevapon about 
fifty feet iu height, aiuh probably as many m extent, composed 
of alternate layers, of coarser variety of sintes, and clay, in¬ 
cluding grass, fem8,«and reeds, in different states of petrifao 
tion, Not many years nqpe, the Mde of this hiU fell in, and dis¬ 
covered ft deep and frightful cavern; smoke and steam at pre¬ 
sent issue from it in vast quantity, accompanied by a tremen¬ 
dous noise. The hill, inde^, appears to be a dome, covering 
an extensive abyss, from which, by another outlet new^r the 
sumnut, hot mud and stone> hare been occasitmally gected. 
Liookii^ down through the opening, a body of water is seen 
Ixiiling with great violen«t. An appalling roar is incessantly re- 
verlierated from side to side within the dome, and is increased, 
at short intervals, by sudden and violent explorions. The sur¬ 
face of this hill, the hides of the cavern, and the tnnumcralile 
crev iech in the ground, are coated with sulphur; in obtaining 
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npecimens of wlucb^ I found the heat ^nd ochl fusies tdinost 
audboatkig. Every stouDehos been more or less dMtnged, \K{]^Ue 
not'Ct ehinibo* plact Aouxislies for many yaxda smCHind.! The 
th 0 fim]sn«ter‘antr 9 dnced mto the Assures immediata^ rope to 
1!80% mid 81 iome places to Fahrenheit* » ' 

Sitd^ihur is so idmndaiit and pure^ that it might be collected 
lit quantities sufficient to export; wherevern loose stone lies 
over one of the fissures, cu where many stones-'are loosejy heap¬ 
ed together, their under toir&ces are aaon covered with it; and 
by placing tiles, as ih deme at Spltatra* on «whidi dm sulphur 
could ooUed, an abundant 8U|^ly of it would be obtained# 
Wherhver the water has flowed, deposltkdims of nliceous 
sinter have accnmmlated^ and drcular batons, cxjmpoSed entirely 
of this substance, have been here and there formed round a 
spring. The siliceous matter rises, in many places, eight or ten 
ladies above the level of the water, and is often exceedingly 
bimatifuli Grass, leaves, and dmilar substances which have 
been exposed to the influence of the water, are more or less 
mcrusted witli silex, and exhibit all the progresave steps of pe¬ 
trifaction ; some heing soft, and diflering but little freon their 
natuml state; while others are partly converted into stone, or 
ore eotkdy consolidated* In many instances, alumina is the 
mineralizing material, which is likewise deposited from the hot- 
waters. { fbuiid hranchea of the ferns whicli now flounsh on 
the island, completely petrified, preserving the same appeai’ance 
as when v^tatrng, excepting d>e colour, which is now ashtray. 
Fragno^ts of wood occur, more pr less^an^^d, and owe «»** 
tire bed» from three to five feet in ^p^ is cm^iposed of jthe 
reeds so common on the island, completely mmemdmied* the 
centre of each joint being filled wjth ddicato crystalsof sulphur, 
tn doDgoted^ double ( four-sided pyramidical crystals, with a 
liighly reniipHs lustre, , * , 

Round the spiiegs, where the water has dadmdJrreguWy 
over the ^ge pf the basms, the depodtatioas of siliceous mat¬ 
ter setoirough* and c^ten pment cm qj^toaiwpoe skpilar those 
of <Xicahi»d» which have been so well eompared, by ^ George 
Maokenaie, to the heads (^‘cauliflowers *. The variety of mh*» 

^— ’-y' — " • .—y i'* — - I... - I ........ j , ■!' 1 ) 

Jn the jeai H17, I had ao c^ortqnity of examiiiinff pie iiiitt^osUng suite 
of Icfl iic sj>ctiin'’n‘< jdepQsited bv Sir George Maekenzie. in the apartment*! of 
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eeou» M'hkb is ini^t dbundant in St Michael* is in layers 

froov ft <iuttitier to a half inch in thickness, which are aocumu*- 
laCed on each otW* to title height often of a foot and upwards* 
cdoslitutixig dtstiA'Ct and wide strata, many yards in extent* 
These strata are always parallel, and for the ina»t part horizcm^ 
tal, hut in soma places they are sU^tly undolating. Between 
the layers of this substance is a loose white powder, which* on 
exaxmnalion, is fousid to be nearly pure dlex, with a small pro* 
portioa ci alumina. When moist, it is nearly g^ladnous. Tlie 
colour of tihe slaty^ariety is pearl-greyexternally it as dull* 
but On the fresh frCoture has a glistening lustre, and is trans* 
lucent on the edgO. The fracture is nearly smooth, ititlinii^ a 
little to ooilchoidai. It scratches glass with ease, and has a spcci* 
fle gravity of 0.107. It is infusible before the common blowpipC' 

Anotho* variety of sinter has a snow-white colour, and is ex¬ 
ternally wrinkled, abounding in slight depressions and protu¬ 
berances, which are almost circular. This is found in delicatf^ 
crusts, and often covers irregularly shaped masses cS. tlie other * 
varieties. It lias a very beautiful semi-opales(%nt lustre. The 
crusts are brittle, and seldom exceed the tenth of an inch in 
tliickness. Their specific gravity is 1.886. Upon masses of a 
kind of conglomerate of altered lava and pumice, 1 noticed a 
^cry beautiful variety of Fiorite, in small circular cup-shaped 
portions, the edges of winch are of a pure fiesh-red, becoming 
gradually funter, till tbf centres are perfectly snow-white. 

Another variety has the following chai'actors: its colour is 
snow-white, rcdi^hsh apd yellowish*white, passing, in some spe- 
cinieni^ to yellowiah-grey^ It orours in long, slender, capil¬ 
lary filaments, from one to four inches in length. The fila¬ 
ments cross each other in eveyy direction. On the cross frac¬ 
ture, viewed with a micMTOsci'^, a lustre between vitreous and 
pearly is observed. ' ft is translucent, brittle, and light. When 
reduced to powdery and rubbed over the surface of a |^ate of 
glass, It sezatdhes it. Its ‘specific gravity'is 1.866. It is in- 
soluMe *iii nitric, ninriatk!^ or sulphuric adds, and m infrrsih^ 
befijre Brobke's blowpipe. A portion of this mineral was ^xa* 


the SdfU Society at Edllltnirah i but I teobllect no <«p«citnens of silfceone 
whtch e^o&l In beoilty some of tho’se from St Michael. 
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mined by my fiieml Dr who j(bund it “ Ambla into a 

perfectly tram^rcut gla^ when mixed viitli an alkali» and*that 
six grains of it, in fine po%rder intensely.ignited in a filatioa 
crucible ipr fifteen minutes, lost 0.981^ grains, equal to 16.S5 
per It appears from Dr Dana’s analysis, to consist of 

silex B^j 65 ; water 16.35. It thus dif^rs from the siliceous 
depositions of Iceland and Ischia, in the large proportion of 
water it contains, and iu the absence of alumina and lime. It 
may lx; considered mi hydrate of silex mth more propriety 
than die hyalite oi* Frankfort, which M.^uchols regards as 
such, and which contains but 6.33 of vater *. It appears to be 
u new variety of siliceous siuter, and deserv fcss to be deagnaled 
by an appropriate name. From the islaud in whitHi it oecuns, 
I projxwe to call it Michaelite. 

Wherever ca^iue3 exist m the large masses of siuter, and iu 
the hills formed by that substance, and the fragments of Java 
and pumice, ilie silex has assumed a stalactitic Ibrin ; and the 
stalactites are from one to two inches in length, and their sur¬ 
face,'. are often covered with small brilliant crystals ol* quartz. 
It i.s impossible to convey any adequate idea oi‘ the beauty and 
variety of forms under which silex,appears in St Michael, and 
mineralogists can here be supplied with specimens far .surpas¬ 
sing tlmse from any other localities as yet described^ 

Another variety of stalactite that occurs here is compi>H\i 
principally of alumina. Tliesx; stalactijcs are rough and earthy, 
and Uieir leugdwis from one to six inches. 

The more compact niasses of sinter, broken down by the 
weather, and other causes, have bey^n cemented togetlier, with 
portions of obsidian, pumice, and scoriae, into very beautiful 
breccia, which is in some sulliciently hard to admit a 

good jxjlish. The cement 'is riljceotis sinter. Ttie diflEbrent 
substances of which this mass is compose^,* exfaibnt a great va^- 
ricty of colour, and ^be fractured'f>ur;l*ace'is curiously,mottled 
green, red, grey; white, ycUoW, and* bladk, in every variciy 
shade. Some of the portions have external characters analo¬ 
gous to those of wax-opal, and many are striped and spot^l, 


Klaproth analysed a quaeiz(Mo concreUnn nom the late of FeSjifca, which 
ronlaiacd VI per lent. of water. 
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while others are jwrpbyriUc. This breepiu is evidently of re- 
c«it formation, and ajipeavs indeed to l>e actually forming at 
this time in those parts of the beds where it is soft, and the ce¬ 
ment’gelatinous The alteration tvhich the roc^k has imder- 
gone, in many places, where exposed to the steam and aeki va¬ 
pours, is remarkable. The different substances composing it 
have lost their coloiirs, and have now a pretty uniform degree 
of whiteness, the brecciated structure remaining. The frag¬ 
ments arc soft, and in many placi s have acquired a dislinctly 
argillaceous chara«|A'. Some of the clef aUons composed of tliis 
breccia are upwardRs of thirty feet in height. Wherever cavi¬ 
ties occur in it they are lined with small stalactites, and bo- 
tryoidal concretions of })earl-sintcr (fiorite of Thomson) and 
jilum appears under the form of a delicate efflorescence, or in 
minute crystals. 

Besides the hot-springs alrc>ady noticed, there are some others 
of less importance in different parts of the Valley pf the f'nrnas, 
and bathing-houses have hcen erected in their vicinity, f her^ 
are also many cold .springs, the ^vaters of which are abimdaltt 
in carbonic acid and sulphuretted hydrogen gjiscs. and they are 
strongly chalybeate. They occur in various parts of the plain, 
and some of them arc so near the hot-springs, that the thumb 
may be placed in one of the former, the temperature of which 
is 70* or 80*, and the first finger of the same hand in one of the 
latter, at the temperature of 190° or 900°. The ground over 
w’hich the wafer from fhe cold-spring passes, is covered with a 
thin coating of oxide of iron, and many of the*ldose stones have 
a beautiful metallic stain, which is sometimes iridescent. 


Agr. XIV .—Accemnt of some Mistakes relating to Dr 
Bradley's Astro/mjmical ObserveUions^ and Harriot's MSS. 
By Dr Robbutso}J> F. H. S. Savilian Professor of Astronomy 
in the Univeraty of Oxford. In a Letter to Or Bhewsjtkr. 

Dear Siw, 

’■TLhJC following statement f>f facts* will, I tnist, do .away mis¬ 
takes imd triiich ifl'any of your scientific readers may lupe 
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led 1^ the passages herein quoted, relating to the publicaJtko of 
Bradley's K^tronomical observations, anfl also relating to certain 
manuscripts left by Harriot, the celebrated mathematician. 

In the year 1812j Dr Thomson published his History of the 
Boyal Society; and in pages 344-345. of the work, he concludes 
his account of Dr Bradley, with saying, ** He left behind him 
an immense number of astronomical observations, in thirteen fo¬ 
lio volumes, which were presented to the Univeraty of Oxford 
in 1T76, on condition of their being printed and published,—a 
condition, however, not yet complied with.’**^ 

Now, the truth is, that the first volume of Dr Bradley's ol>- 
servations, edited by the late Dr Hornsby, Siycilian Professor of 
Astronomy, was published in 1798; and, in the preface, he 
gave an account of the causes which delayed its appearance* 
Bring unable, on account of bad health, to extend his superin¬ 
tendence to what remained, the Delegates of the Clarendon Press 
requested nje to undertake the task. To this I assented, and 
the second volume was published in 1805. In this volume, the 
Greenwich Observations arc continued, from the date at which 
the first ends, not only to the time of Dr Bradley's death, but 
even to that of Mr Bliss, his immediate successor as Astrono¬ 
mer-Royal. 

In No. LI. art. 2. of the Edirdiurgfi Review, when speaking 
of Baron de 2ach, it is said : “ Several years ago he virited Eng¬ 
land, and resided there for a considerab^ time. He lived much 
in the family of jLord Egremo'nt; and we owe to him the dis¬ 
covery of several unpublished MSS. of Hrihiot, one of the ablest 
and most inventive mathematicians of the age in which he lived. 
These the Barcui found among the papers of the nobleman Just 
named. They have since been 'coningned to the care of the 
Dniversity of Oxford; and are novi', wc have no doubt, in the 
progresg toward publication.” 

^hn belief hnpHed in the conclusion of what has b^en quoted, 
ought not to been entertained; for the monuacripts in 
question had been examined at O^ord, had been declined to be 
unfit for publication, and had been returned to the nohleman to 
whem they belonged, more than sixteen ypars briofe t|ie E^i- 
hargfi Revicie had airived at No. LI 
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The Delegates of the Clarendon Tress, to whose care tlio 
MSS. had been consigned, were desirous that they should be 
piTblished without delay ; and, with this view, they earnestly re¬ 
quested me to examine the papers, and favour them with an ac¬ 
count of their state and merit. Having intimated my compli¬ 
ance, the MSS. consisting of two bundles, were put into my 
hands, and the following are copies of the rcjxjrts which I drew 
up upon them. 

“ The following are the titles of’ the papers contained in the 
bundle first exari?»i^ed. * ^ 

1. Ilsg* x^evoftiti : sen De Spatii reseetione . I’roposilio 

generalis: ex Lib. 7. Pappi. ^ 

2. De^centro gravitutis j)yramidis. 

3. Ptolomaicum elcmentum dc coinposilione jutionuui 

4. Theoremata ad .subtensas pcriJ'eriaruni. 

5. Lemmata. 

6. Problemata. 

7- Dc Parabola. 

8. De centre gravitutis triatiguli. 

9. De Centro gravitatis parabola-. 

10. Dc Asymptotis. 

11. De rcflectione corporum rotundonun. 

These papers, excepting the last, aie in no jwjint of view tit 
for publication. The greatest part of them consist of detached 
and unfinished explanations of the authors whieli he rcatl; be¬ 
gun, according to all appearance, with the design of satisfying 
his own mind upon the subject before him, an^ dropped abrupt¬ 
ly as soon as this satisfaction was obtained. 

The 1st, 2d, 3d, 4th,* 5th, and 6th, of the above mentioned 
articles, are of this kind. The 7th, 8th, 9th, and 10th articles, 
seem to have been ^tered ujxni with an intention of treating the 
subjects in a mor» perspi&uous way than any w'hich had been 
pursued before his time; and had he written the 7th and 10th 
witlf a view to publication, there is every reason to suppose that 
in these two he would have succeeded in his design. In pcint 
of matter, as far as they extend, they are ingenious improve¬ 
ments upon Apollonius; but the «ame improvements, fully and 
elegantly demonstrated, are to be found in Mydorgius''s^Conir 
Sections, published in 1631. I sliould suppose that 
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liad not read Archimedes when he wrote the 8th and 9th ai- 
tides, as they are so very much inferior /,o what we have by that 
celebrated mathematician on the subject. * 

To these remarks upon tlie substance of tlie first ten articles, 
it may be proper to add, that they are destitute of the principal 
particulars requisite in regular mathematical composition. No 
first principles are laid down ; due arrangement is overlooked; 
and the demonstrations, often defective, are expres.sed in a kind 
of algebraical short-hand. In saying this, I by no means in¬ 
tend to insinuate any tblng disrespectful to yh^ memory of Har¬ 
riot. I offer these obWvations as reasons fJ/ my firm jx'rsua- 
sion that he never intended the pajKTsfor publication; and that 
it would be injurious to his reputation to print'ihem. 

The paper Dc reficctionc corpuriim rotundorum^ wlien com¬ 
pared with those already mentioned, may be considered as high¬ 
ly finished, but to its publication some strong objections may 
be made. Harriot himself states its imperfections, in bis lettei- 
which accompanies this *; and to these imperfections it may 1 m‘ 
added, that every thing depending upon the comp<isition and re¬ 
solution of forces is so much better understewd, and more clear¬ 
ly treated, since the great discoveries of Sir Isaac Ncu ton, that it 
would suffer much u}x»n a comparison with modern publica¬ 
tions. The subject is more fully and elegantly handled in Keilfs 
Introduction to Natural rhilosophy. 

Of the other bundle of papers. —To a great many of these 
papers there is no title, nor do they iidmit of any spccilic de¬ 
scription. They* appear to be rough calculations of some parti¬ 
culars which he wished to ascertain, withou/ any allusion to the 
data with which he set out, or obvious/epdency to the object in 
view. Others admit of classification, and afford abundant proof 
of Harriot’s zeal in the cause of science, and of his unremitting 
attention to its improvement. , 

The first class of this description relates to the sjiots on the 
sun. From these jiapers it appears, that he first began t^ ob- 

* This was a copy of a letter to his potron ine Kavi of NorthumlHTlan^, upon 
the nature of his paper, aeknowledgiop its want of first principles, and its brevity, 
hut intimuting that he thought htiJ Loalshjp ould cornprehend it, notwithstanding: 
Its defects. 
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strve the spots on live 8th of December in 1610, and that he* 
continued to observe th^m, at irregular intervals, to the 18lh of 
January 1618. The observations recorded are 199 in number, 
and fhe accounts of them ai*e accompanied with rough drawings, 
representing the number, position, and magnitude of the spots. 
From the manner, however, in w'hich these observations appear 
to have been made, and also from that in which I find them re¬ 
corded, I do ncjt, think that Harriot ever intended tliem for pub¬ 
lication ; nor do I think that the publication of them now w'ould 
either satisfy rational curiosity, or contrtlnitc in the smallest de¬ 
gree to the advancement of astronomy. The circumstances un¬ 
der which the observations were made are very briefly^ and very 
' agitely rccordetl, and conscfjiicntly no calculations can be found¬ 
ed upon tlicm likely to lead to accurate conclusions. These de¬ 
ficiencies I am inclined to attribute, partly to bis having had no 
intention to publish on the subject, and jiartly to the imperfec¬ 
tion of astronomical and philosophical instruments in his time. 

From this class of papers of which I am now speaking, 
jilainly appears, that Harriot had no coloured glass to defend 
the cyp, for the following expressions frequently occur: “ A 
Tnist,”—“ a notable mist,”—“ misty and cloudy,”—“ the sonne 
'vas somewhat to cleare. There,being no cloudes but only thick 
aycr,”—convenient thin cloudes,” &e. 

As there is no reason to doubt of liis diligence, I think that 
such expressions as the following are to be attributed to the im¬ 
perfections of his instrutnents, and not to his want of care : ** The 
altitude of tlic sonne Ix'ing 7 or'8 degrees,”—'‘^ihc sonne being 
8 or 4 degrees by,” S»c. 

The next class of papens (fixed together with a pin) which met 
niy eve, is entitled, “ Descriptio paraliolae per circularuni niotum,” 
This I proceeded to cxamine,»with sanguine hopes of finding a 
practical method of ^describing a parabola by an uninterrupted 
motion. My hopes, however, quickly vanished; for this class 
only Qontains diagrams so rough and confused, that it does not 
appeaj^from them, upon what property of the circle he founded 
his attempt. 

After this disappointment, I proceeded to examine a class of 
papers entitled “ De Jovialibus Flanctis.” From two pages of 
f^Iicsc paj[»crs, it appeals, that he first obscrvc<l Jupiter’s 
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lites on the 17th of October 1610, for both of them have this 
diite; and at the top of one of them, (there is this expression, 
‘‘ My first observation of the new planetsand at the top of 
the other, “ My first observation and others following oY the 
new found planets about Jupiter.'” At the top of another ps^e, 
there is tlus expression, “ The second yeares observations, be¬ 
ing anno 1611, of the Joviall Planetts and in this same page, 
^here are the following dates prefixed to his accounts of observa¬ 
tions : Syon. Octob. 1.'”—“ Octob. 6.'”—“ Dec. 11.”—“ Sy- 
on. January 10.^—“ January January 26.’ — 

“ February 15.”—“ February 17.”—“ Feby‘‘26.” 

Rough, drawings of the positions of the satellites, and rough 
calculations of their periodical revolutions, accompany the brief 
statements of the observations; but, in my opinion, astronomy 
could not be advanced by the publication of any part of them. 

The other papers which admit of classification, may be en¬ 
titled, Observations of the Moon,—Observations of the Cennets 
of 1607 and 1618,—An Examination of Willebrord SnelPs Ob¬ 
servations for determining the length of a degree of a meridian,— 
“ The Effect of the Decree of the Counccll of Neace for the 
observation of Easter-day,”—“ the Doctrine of Nautical Tri¬ 
angles,”—Remarks on Eratosthenes, Tycho, Kepler, Paul Hain- 
zclus, and Vieta. 

It is needless to enter into a minute description of these pa¬ 
pers, as they are not drawn up with any degree of regularity 
and precision, and as it evidently appeals that they never were 
intended for pulSlication.” 

Upon the whole, it is my opinion that the publication of the 
papers mentioned in this report could only tend to prove that 
H^mot was very assiduous in hi^‘ maihcraatical studies, and in 
bis observations of the heavenly bodies; jt^<pould not contribptc 
to the advancetnent of scieneg. 1 am, Dpar Sir, 

Yours, &c. &c. 

Observatory, Oxford, ) A. Robertson. 

Jan, 22.1822. J 
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Akt. XV.— Description of some new and rare Plants disco- 
joerid in Cunaduy m ilie year 1819- By John Gtoloie. 

(Communicated by Dr Hookek.) 

The collection of plants from which those in the following 
list ore selected, was gathered under circumstances so unto¬ 
ward, and so unfavourable for Itotaiiical research, that I shall 
probably be pardoned for prefacing my account of them with a 
short notice’'of the journey, of which tly?y were the produce, and 
the motives of it. • 

Having had lf>r many years a great desire to visit North 
America, chiefjy wHh a view to examine and collect some of its 
vegetable productions, I contrived, in 1817, to obtain as much 
money as would just pay my passage there, leaving, when this 
was done, but a very small surjdus. 

In the month of dune I sailed from Leith, and landing at 
Halifax, remained for some days lx)tanizing in the neighbour¬ 
hood of that place, where I met with several plants which weffe 
interesting to me, especially a yellow flowered variety of Sarra- 
cenla purpurea^ which I have never since seen clsewhcrc- 
From hence I went to Quebec, carrying with me all the roots 
and specimens that I had obtained, which, together with the 
produce of two weeks’ researches in the neighbourhood of Que¬ 
bec, I put on board a vessel which was bound for Greenock, 
but never heard of them afterwards. Hence I proceeded to 
Montreal, w^here, meeting with Mr Pursh, auyior of the North 
American Flora, he advised me to turn my course towards the 
north-west country ifi the following spring, and promised to pro¬ 
cure me permission to accompany the traders leaving Montreal. 
I travelled on foot to Albany, and tlien proceeded by water to 
New Vork. I remained but a short time in this last place, for 
1 explored tlie eastern part of New Jersey,—a country which, 
though barren and thinly inhabited, yet presents many rarities 
to tlfe botanist, and gave me more gratifleation than any part of 
Amorica that I have seen. At a place called Quaker’s Bridge 
I gathered some most interesting plants, and having accumu-’ 
lated as large a load as my back 'would carry, I took my jour¬ 
ney to Philadelphia, where I staid but a very short timts-^ for 
knowing that a ship was about to s£^il from New York to Scot" 
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land, I hastened to return thither; and Jiaving again entrusted 
my treasures to the deep, 1 had ogmn, as tlic first time, the dis¬ 
appointment of never obtaining ajiy intelligence whatever*of 
them. " 

My finances being how extremely lew, and winter having 
commenced, I hardly knew what to do; but after some delay, 
went up to the Mohawk river, wliere I found employment du¬ 
ring that season as a schoolmaster, Jf quitted this place in April 
X818, and proceeded to' Montreal, expecting to be ready to de¬ 
part on ray journey tpwards the north-west country. 1 was 
disappointed in findkig that Mr Pursh had ^eft Montreal for 
Quebec, and that even if present, his interest would scarce 
have been sufficiently strong to have obtained for me the assis¬ 
tance and protection which I desired. My only alternative was 
now the spade, at which I worked all summer, cijccepting only 
two days in each week, which I deyoled to botanizing, and went 
also a little way up the Otowa or Grand River, the only excur¬ 
sion of any length which 1 accomplished. In the autumn I 
shipped my collection of plants, and in two months had the 
mortification to learn that .the vessel was totally wrecked in the 
St Lawrence. Thus did I lose the fruit of two years’ labour. 
During the next winter I did litde, except employing myself, 
with such small skill as 1 was able, in desigiiiqg sojme fiower 
pieces, for which I got a trifle. Early in the followipg ^pring 
I commenjoed labour again, and by the beginning of June liod 
amassed about 50 dollars, which, with^as much more that I 
borrowed from aTrtend, formed my stock of money for the next 
summer’s tour. I started in the beginning of June from Monu 
real, and passing through Kingston, twent to New York, to 
which, after an excursion to Lake Simcoe, I returned ; then 
visited tlie J^alls. of Niagara and F(,rt Erie, and crossed o^cr to 
the United States. Keeping along ‘^he eastern of Lake 
Erie for ninety miles, I afterwards took a direct course to Pitts¬ 
burg on die Ohio, which, owing to the.advanced state of the 
season, was the most distant point to ivhicli I could attain. On 
my return I ktqii along die side of the Alleghany river to Point 
Ollean, in the State of New ,York, then ^isiled the salt-works 
of Onondago and Sackett’s Harliour on Lake Ontario, vvh(mcc> 
yi*^x:ecding to Kingston, I packed up my whole collection, with 
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which I returned to Montreal, and, embarking in a vessel which 
was bound for Greenock, got safely liome; the plants which T 
earned with myself .being the whole that I saved out of the 
produce of nearly three years spent in botanical researches. 

In spite of the ill fortune which has hitherto attended my 
endeavours, I have still so great a desire to bHng American 
plants and seeds to this country, that I purjjose, in the ensuing 
spring, if my pecuniary circumstances will j>ermit me, to make 
another cxcursion| to that country, fqr the pui’jxjse of explo¬ 
ring the forests which lie towards the wi?st. 

• TKTRANDlliA MONOGYNIA. 

SwioR'riA. 

Corolla rotata. Nectariferi port ad bjisin luciniarum corol - 
lie. Cnpsida uuilocularis, S2-valvis. 

Swertia dcficcca^ corollis campauuiatis quadrifidis comicnlatis;, 
cornubus detiexis, foliis ovalorlanceolalis. ^ 

S. dejicxa. Smith in Reeb’ Cycl, v. S4. 

S. Mkhauxiana^ Schultes’ Syst. Veget. v. vi. p. 131. 

S. cornwulaia^ Pursh FI. Amer. Sept. v. i. p. 101. (Not 
Willd.) 

Hah. Shores of the St Lawrence, near its mouth. 

Although this species is described by Pursh under the name 
of S. comiculata, yet he, with great propriety, intimates, that 
the American plant is distinct^ from the original Siberian one of 
that name, principally on account of the deflexed horns of the 
corolla. The pre^nt individual is annual or biennid, smooth, 
6-8 inches high, simple?, somewhat four-angled. Lmoer leaves 
spathulate, the rest ovalo-lanceolate, all c^jpoafC, three-nerved. 
Flowers a^Uary and termiftal; the axillary ones upon hibrai-- 
feated racchios, tlie terminal ones neafly umbellate, four 

small leaves at the ' base resembling an involucre. Calyx 
deeply four-partitfe, the segments laitcbolate, firing erect be- “ 
twe#n the horns of the corolla. CHroth erect, almost cAmpa- 
nidate, veined, greenish-yellow% puiplirii below, divided into 
four, ovate, acute segments, and at the Ikse furnished withimir 
deflexed horns, more than half as long as the corolk. l^dmens 
ifour,* in5?ert^d about the middle of the corolla, alternate with 
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segmoftts, sbort IHtiil oblo%y with short stylcib pj^fi^ 
titmmg almost hladc wImmi dtied. ' 

, PENTiNDRfA MOmCYKIA. 

^ Lithospeemitm. 

■v 

CfmMa infundibuliformis, fauce perforata, nudau CaX^x quin- 
quepartitus. Semina ossca, nitida. 

Lithospermum Unearj/blium; frtrticosum, foliis Hncaribus np 
pressis pubesccntibws, floribus lateralibi/k temiinalilm^qiie, 
nucibus improsso-punctatis, caulibus erectis* 

Hab, t Onl\ on the sandy-beacli at the head of Lake On- 
tario, in July, and without flowers. ^ 

The L. anguatifoBum of Michanx agrees in some points with 
this plant, especially in the pericarp ; yet as he descrilies it as 
procumbent, and I’ursh pronounces it annual, and adds, that 
woods are the places of its growtJj, so I should tliink then* 
could be no doubt as to the specific diflerence of the two indi¬ 
viduals. 

Peimhla. 

Cedyx quinquedentatus. Corolla hypocrateriformis, tulx) c^ - 
lindracet), ore aperto. Caprnta unilocularis, deceinfidus 
Primula pnsilla; foliis obovato-spathulatis repando-dcntatis, 
subtus scapoque fai'inosis, umbella pauciflora, corolla? tul>t> 
calyce vix longiore, laciniis obcordatis q^itusis, PI. XI. f. H. ‘2. 
Hah. NcaE Quebec. 

This is a minute aind delicate species; its whole height, in¬ 
cluding the scape, not exceeding two or three inches. Flowers 
very pale purple, almost white. From P. mistassinica it differs 
by its very much smaller dimensions, shorter capsules, and par¬ 
ticularly its flowers, of whidi the calyx is oblong, and almost 
equ^ to the tube of the corolla in length, 'ifhe divisions of the 
cmrolla are considerably broader and more obtuse, more rQscni- 
bling th(»e of P. ^^i/fwsa, or even of P. scotieaf from w Inch 
two species again, the fqrm of its leaves keeps the P- pusHla 
distinct. 

Of thia species I have living plants at Ayr, Others I sent 
to Edinburgh ; and from two which flowered last summer in the 
garden of P. Neill, Esq. Canonmills, the accompanying draw- 
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ings (Plate XI. Fig. 3, S.) wore made, by R. K. Gwville, D«|. 
In its wild state the flcfwers are frum four to eight in number* 

• Capeifolium. 

Bacca trilocularis, polysperm^ distincta. Corolla tubulosa, 
longa, quinquofida Calya quinquedentatus. 

Caprifolium pnbescens; s?pic89 verticillis terminalibus approxi- 
matis subcapitatis, foliis late ovatis scssiUbus bPoTiterqiiie po- 
tiolatis pubescentibus oiliatisque^ Subtus glaucia, sumiiiis 
connato>perfoliaiis. * . 

Hah. Up{5e Canada, near Kingston, and near Lake 
Simeoe. FL July. , 

Evidq^itly allied to C. ctJiosnm of Pursh. Ueaides the leaves 
• being ciliated at their margins, which is tlie character of that 
plant, liaving them also decidedly pulx?sceiit, especially on the 
underside; the upjier connate leave.s alone being almost gla¬ 
brous. flowers are large, handsome, and of a golden yellow 
eolour, slightly hairy, with a long slender tul)e, which is a littit 
inflated at the base, the limb very unequally 2-lipped. The 
stem is elimbing, 6-8 feet high, haiiy. On the older stems and 
branches the leaves arc iietiolatcd, on the younger ones sea- 
sile. 

XVLOSTEUM. 

Bacew duee ba.si connatae, biloculares, polyspermae. Corolla 
infund ibulifurmii^ subsequalis. Calyx quinquedentatus. 
Xylosteum ohlongijhlium; baccis coadunatA, foliis oblongis 
lanceolatisque obt^sis junioribus preecipuc oorolUsque pube¬ 
scentibus. , 

Hah. In one spot only in a swamp on the Island of Mon¬ 
treal. FI. July. • 

A shmib of aboy t four 'feet in height, much branched, witli 
pale glabrous bark. Leaves lanceolate, and veiy pubescent on 
both* sides in the younger branches, oblong, obtuse, and only 
slightly pube.scent beneath in the older ones, veiny. Peduncles 
about an inch long. Cervtens coadunate, producing two yclbw- 
ish pubescent dowers. Bracicas tyo, excessively minute, btxiad- 
ly ovate, appressed, and, as well as the scarcely lobt?d ralyx, 
glabrous Berries red. 
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Pursli has no species of this genus wiili united berries Kke 
tlie present plant, nor do I find it to agfve with any descrilned 
species of other authors. I possess living plants of it at Ayr. 

Viola. 

Calyx pentaphyllus. Corolla pentapetaia, irregularis, postire 
cornuta, (aut ccalcarata). Antherte apicc menibranula co- 
hasrentes, aut distincto;. Capmila supera, trivalvis, unilo- 
cularis. 

Viola SelkirK'ii ; acauUs! foliis cordatis crehato-serratis pilosi- 

ubculis, petalis imberbibiis, calcare subaeqite longo erasso ob- 

tusii»sinv>. 

V. Selkirlvii, Pnrsh MSS. 

* 

Hub. Mountains about Montreal, nowhereel.se. FI. Jnhj 

Root perennial, somewhat creeping, heaven^ severaf frotn 
the same root, about jihs t)f an inch long, broadly h.eart-.->hapeil, 
the notch at the base deep, so as to form two distinct lobes; tlu- 
margin crcnalo-sen ate, the upper surface having a few scatieretl 
hairs, the under side quite destitute of' them, and of a paK r 
colour. Petioles slender, glabi*ous. Flfficer-stafks .scarcely loi»g- 
er than the leaves, w'ith two lanceolate bracteas above the 
middle. Calyx with broadly ovate, acute, glabroiis segments 
Petals blue, obovate, beardless; spur nearly equal to the limb 
in length, very thick, and remarkably obtuse. The general 
aspect \)f this plant is very similar to that of V. hhmda. but the 
leaves are niore^ acute, and far more serrated, and the sjjur is 
very different from that of V. hUmda^ as from all the others 
which belong to the same division of the §enus, thus forming 
one of the most striking peculiarities of the species. 

I showed this plant to Mr Pursh at Montreal, and he inform¬ 
ed me that it was what he calleif V. SeUdrkii ,** i^nd hence 1 
have thought it riglit to adopt his nSuie. o 

PENTANDRIA TETRAGYNIA. 

pAUNAbSlA. ' 

Calyx quinquepartitus. Petala quinquev N'eetaria quinque, 
cordnta, ciliata, apieibuk globosis. CktpavAa quadrivalvis, 
bilocuhtris. Receptaeuta parielalia. Semina mcfmbi'a* 
nacco-inarginata. 
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Pai'nahsia varolmiana,; foliis radioalibus suborbiculatis^ iiecta- 
alis trisctis. • 

i*. ca^oUnianay Pursh FJ. Anicr. Sept, v. i. p. 208. 

Ilah. Island of Anticosti, Gulph of St Lawrence, Mr 
Purah. I merely mention this for tl.e sake of the ha¬ 
bitat. 


PENT AN Dili A H E X AG V N T A. 

I 1 ) ROSE It A. • 

i \ihjx quliKpiefiilus. Pctala quiiupie. *Capsula unilocularis : 
apice trb(]uijmuevalvis. AcTO/an pbirima. (Styli etiain .sex. 
Folia pilis ^lai.Julosis obsita). * 

Drosera Rnearis ; .scapis radicati.s, siniplicilnis, folii.s linearibus 
obtusis, petlolis longissimls uudis. 

Hah. Lake Simcoe, Upper (Canada, Ft June. 

This .species, at iirsi sight, a]3pears just to hold an interme¬ 
diate place between D. anglica and D. /Hiformla, and is 
sutfiek’ntly dislitict from both. The emter, or primordial lcnTe.Hy 
are, as l*ur.sh tle.scribe.s those of H, JiliforniiM to be, destitute of 
glands, a.s also are the long petioles of the upper leaves. All 
the leave.s are decidedly linear and obttjse, by no riieans spalbu- 
lale <ir lancet>late. Flou rrs . Udf/ycr-v glabrous. 


OCTANDRIA MONOtJVNIA. 

• (K.N’OTIIKUA. 


CaJjjx tubulosus, quadrifidus, laciniis defl«?xfk deeiduis. /V- 
tala (jiiatiior, cal^'ce inserta, Stigma quadriliduin. Ca'p~ 
mla quadrilocularis,* quadrivalvis, infera. Semina nuda, 
receptaculo centrali tetragono affixa. 
lEuothera G^ad&nais ; cauli? gUibriusculo, foliis anguste lan- 
ccolati.s sessilibus* repandlb-dentatis nnirgine obscure ciliafr^ 
capsulis oblongo-clavatis aentangulis scssilibus. 

Aah. Island of Montreal. 

Thi% plant, which I took at first sight to be the O. pmnifa, I 
find, upon examination, has the flowers thrice as long as that 
plant; their diameter is an inch aifd a half’, and the leaves are 
]ijg|ridedly repandi?-dentatc. The tube of the flowers, v^lii^ is 
lom^n’d very slender, and the gomien, as well as the back of 
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the sL*«iDeni.s ol' thi.' corolla arc furnisljcd vvitli sc-atterod baifB. 

Tht? sta7ncnM arc half as long as the segtiients of the corolla. 

# 

DKCANDRJA MONOGYNIA. 

Pyrola. 

Calyx quinquepariitus. Pdala quinqoe. Capsula quinquelo- 
cularis, angiiiis dchiscens. 

1‘yrola roiundifoUa, Var. ; floribus flavo-vircscentibus. 
y/«6. Not uncoimnon in woods. i 

This- may be the P. chlorantfta, of* Swartz., found on 
ihe Continent of Europe, but 1 can see no charac’-ter .svif- 
ficieut to distinguish it ironi P. rotundlfblia. 

P\’rt)la cuninfolin? ; pistillo tleclinato, foliis orbictilato-reiiifomn- 
bos reticiiiatis, scapo squauiis spai'sis (bracteisque) convolu- 
tis vaginanlibu.s. 

P. asarifolia, Mich. Ei. Anicr. Bor. i. p. IJ.'Jl. I’ursh FI. 
Anier. Sept. v. i. p. 290. 

lluh. Swamps, Canada; rare. 

I cannot help feeling considerable doubt as to tiiis plant being 
actually the same with that of Michaux and Pvirdi, It is sin¬ 
gular that neither t>i' tliese authors should have noticed the 
strongly reticulated aj>pcarancc of the leaves, which, by the 
tightness of the veins, become v.rlnkled or even bii!Jatt\ Tlu* 
scales are indeed a striking character lx>th of Michaux's plant 
and mine. Tl^je^lattcr writer dt)es not notice the colour of the 
flowers, but Pursh says that they are yellowish-green, and in 
our plant they arc decidedly reddish-purple. Their general 
structure is very similar to those of P* rotundifolia ; the stigma 
has five erect points. 

May not the P. asa^'ifolia of Pursh, which yms found in 
Beech wooebf in the mountains of Pennsylvania^ be different from 
that of Michaux, and from llie present individual, ol‘which the 
habitat is swumpft in Canada? * 


DECANDRIA TRIpYNIA. 

StIsli.auia. 

Cdlyx pcntapbyllus, patens. Petala quinque, bipartita. Cap 
sula ovata, unilocularis, polysjtenna, apicc sexdeutata. 



discovered in t^anada in the year ISlO. 2*27 

Stelljiria Jmigtpes ; glaberrima, follis lineari-lanceolatis, peduii- 
cylis tenninalibiiH dichotome raniosis bracteatis, pedlceliis lon- 
gis,»pctalis late obovatis bipartitis calycc obtuso trinervi vix 
longioribiiN. 

Hnb. AVtMxls near l^akc Ontario. FI. June. 


Stem Jong, filifonn, square, and, as well as the whole plant, 
(piite glabrous. Leaves narrow, linear-lanceolate, patent. Pc- 
branched in a dichotomous luauner ; pedicels \ery \oii^ 
and slender, with twl^ ovate acute green ftr^icteas, sciiriose at the 
margins. Flowerif di-ooping before expansion. Calyx-leaves 
ovate, veiy obtuse, 3-ncrved, margins .scariose, scarcely shorter 
than the broad bipai'tite petals. 

^ This has quite the habit of a MicropetaluTti, and especially of 
M. luneeolatnm, but the calyx is remarkably obtuse, the styles 
are only throe in nundier. and the petals are very broad and de¬ 
cidedly bipartite. * 


ARKNARtA. 

i'ulyx [K“ntaphyllu.s, patens. Petahi quinqiie, integra Cap- 
sidu unilocularis, poJyspenna. 

Areiiaria laterijlora ; foliis ovatis obtusis, pedunculo laterali bi¬ 
flora. 

A. lateriflora, Willd. Sp. PI. v. ii. }>. 71S. Piirsli, FI. Arner. 
Sept. V. i. ]). Jil7. 

Hah. About Monyeal. 


The stamens of this species I^ifve (although \iftuoti(ed by any 
author) all their filaments hairy ; five of them alternately sliorl- 
cr; the longer ones considerably thickened. 


DEtANDHIA^PENTAGYNIA. 

# 


Ce^^asttuai. 

Calyx pentaphyllifs. Pctala bifida, aut marginata, passim in¬ 
tegra. Capsvla unilociilari.s, apiee dentatim dehi.scons, 
(Stamina etiani 4-5.) 

C^erastmm pubescens ; pubescenti-bii timi, caide deflexo-piloso, 
foliis Imeari-lanceolatis intermedii^s longioribus. ^>anicula ter- 
minali subquadriflora, ]>etalis acaite emargitiali>, ealyce duplo 
' njUljl^oribiis. 

Hah. Stony beach near King.ston, Fjtper Canada. FU June. 
• y Si 
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Stans numerous, about six inclics lonj^, braucliliig from be¬ 
low in a drchotomous manner, very hairy, haii s'dedcxed. Lcpxm 
an inch long, rigid, pubescent. Calyx-leaves ovato-laneeolate, 
hairy, with the lialrs erect, the margins white and scariose. 

In habit it comes nearer C. arveme tlian any species I am ac¬ 
quainted witli. In some resjwcts it accords with Pursh’s C. tc- 
nurfbUum, and it <}uite agrees vith a plant in Dr Hooker’s her¬ 
barium, ftjund in 1816 by Francis Boott, Esq. on the hill be¬ 
hind Billows Falls, Nofv Hampshire, who ihereforc has the cre¬ 
dit of having first discovered this new' specigs of Cerastium. 


DODKC A \ I) RIA TR f C Y M.41 

1 ' ' 

I 

Calyx inonophyllus, vcntricosus. CotrMa Ictra- vel quinque 
[)etal;i calyce insidens. Capsula tricoc..a. (Piantje lacte- 
sccnies Stamina diverrso tempore assurgentia.) 

Euphorbia jfji/fwu; umbel la quinqueflila, trifida, bilidii, involu- 
cris ovatls, petalis integris, foliis lanccolatis subpilosis aj)icc 
serrulatis. 

E. pilf)sa, Pursh, FI. Amer. Sept. v. ii. p. 607. 

This, which Mr Pursh gives only as an inhabitant of lMar\- 
land and Virginia, I found in Canada about Montreal. 

rCOSANUKIA POLYCYNIA. 

* ' Dry AS. 

Calyx simplex, octotidiis. Petala octa Semina eaudata, pi- 
losa. * 

Dryas intcgrifolia ; foliis integerrimis. 

D. inicgr\foV‘a^ FI. Dan. t. ISlOi . 

D. tenclhi^ Pursh, FI. Amer. Sept’, v. i. p,, $50. ' 

JlaJb. Anticosti, Pursh. 

The individual now under consideration is unquestionably the 
2). integrifalia of the Flora Danica, which was first f6und in 
Greenland, and afterwards was only knoswn to grow in one spot, 
in America, viz. the White Hills in New Hampshire, until, Mr 
Pulsh observed it in the station above given. 
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POLIANDRIA POLAG^MA. 

^ lilANlTNCrLUS. 

Cal^ pentaphyllus. Petala (putique, jntra ungues poro niel- 
lifero. Semina nuda. 

llanunculus rftomhoideuSj ibliis pubcscentibus, radicalibus longe 
pctiolatis rlioinboideis integris serratis, caul inis palniatis, flo- 
ribus profunde laciniatis, calyce patente piloso. PI. XI, f. 1. 
Hah. In dry sandy fields, neor Lake SimccK?, Upper Ca¬ 
nada. FI. July. * ^ 

Root fasciculato-flbrose. Whole ylant rather thickly pubes¬ 
cent, almost wo(dly. Stem about (>-8 inches high, • angled, 
bearing v< 5 fy few leaves \ those springing from the root are 
jgmost exactly rhomboid, undivided, crenato-serrato in their 
upper half. About two of t)jc stem-leaves are obovato-palraate, 
tapering down into a foot-stalk ; the uppernu)st or Jloral leaves 
are sessile, small, and deejily laciniated. Flozcers terminal, four 
or five, small, yellow. Calyx with a few longish scattered hairs. 
Petals ovato-t>blong, somewhat clatved, standing apart, from each 
other. Pericarps forming a nearly sjJierical fruit, smooth. 

I do not know of any species from which the })resent one is 
not entirely distinct, although it has a considerable aflinity, in its 
general habit, Avith the Han. Peruvkinus of Decandolle, and of 
Delessert's leones Scleeta, t. 37. That species, however, has 
the root fibriJlosc at the summit, tite leaves semi-orbicular (not 
rhomljoid), the calyx very hairy^ and the petals nearly orbi¬ 
cular. 

DIADELP^piA Hf:XANDRIA. 

('OKYDALIS. 

Calyx dipbyllus. Corolla riiigens. Filamcnia duo, membra- 
nac;ca, singula anthcris 3* Capsuia siliquosa, ])olyspcrma. 

f'orydalls canadensis, scapo nudo simplici paucifioro, foliorum 
lacinds linearibus »“.alearibus diiobns brevibus, stigniute |K>r- 
rccto^cp ladri 1 obo. 

flab. Near Montreal. 

Whole plant not more than 6*-8 inches high, slender. Root 
/■'i jjm )us and .scaly, heaves glaucous beneath, bjj)lnnale, gin- 
naepJlHiatlfid, with the segments linear, rather tthuise, simple or 
again divided, especially the lower ones. Scape tvitb a iiibgle 
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raceme of about four flowers. Pedicels short, brat-lcatctl. 
Flowers purplish-red, much resembling those of Corydedis for- 
mosay {Diclytra Dee.) Sti^na 4-lobed. , 

I know not whether this be the Canadian variety of Corydalis 
^formosoy which Mr Pursh says is “ somewhat diflereut in as¬ 
pect from the Virginian plant, but not sufficiently so to consti¬ 
tute it a speciesbut to me it appears most unquestionably dis¬ 
tinct. It is altogether a very slander plant, the segments of tl>c 
leaves peculiarly narrow, indeed quite linear. Raceme always 
simple, and the sti^nutr itoX. two-edged, asklescribed by Gawler 
and Decandolle, but 4<-]obed. In this la.st partieular it comes 
near the Fumarm c.vimia of the Botanic Kegister. There, how¬ 
ever, the whole plant is greatly larger, and Inore robust, the 
flowers are hu’ger, the racemes coTupounil, and the Segments oi‘ 
the leaves verv broad and incised. In inany, but not in all 
jxtints, this agree.s w'ith the Plclyira tcnuifidia o\' Dec.; that, 
how'cver, is an Asiatic, not as Pur.di supposed, an American spe¬ 
cies. 

S\NGENKSJA POJACAMIA JEQUALIS. 

Bioens. 

Calyx suba?qualis calyculatus. Gorollultr rarius flostailo uno 
allerove radiante insti-ucta\ Reccptactduvi paleaceuni, pla¬ 
num. Pappus arlstis duo syu quatuor, reflexi.s et crccti.*:. 
scabris. Semina tetragona. 

Bidens Rcckii ; foliis o]ijx).sitls inferiorjbus capillaceo-multifidls, 
superioribuji l^inceolatis eomiatis acute serratis, floribus radia- 
tis radio involucrum excedente. 

C 

B. Rcckii, ^J’orrey, in Sprcngel’s Neue Kntdcckungen in ganzen 
TTinfang der l*fianzenkunde, vol. ii. p. 135. 

Hah. Stagnant waters, ati the edge of die St Dawrence, 
near Montreal. Found by Dr Beck in '^ilar situations 
jtear Schenectady, on the banks of the Missouri. 

Alx)ut a foot high, simple, or with very small and slender 
branches arising from the axils of the uppt'r leaves. Lower 
leaves very multifid, capillary, as in Ranunculus oquaiilis, up¬ 
per ones about an ineb and a half long, broadly lanceolate, atte¬ 
nuated at each extremity, deeply .serrated. Flowers solitary ot^ 
the'extremity of the stem, rather large, yellow. Rndiiey^tocn' 
longe/ than tlic involucre 



flhcoverciJ in CUtnadu hi 1SI9- 


GVNANDRIA MONANDIIIA. 

• Habenahia. 

C&i'olla rinj^cns. LabcUum Imi subtus calc^ratiim. (rlandida 
poUinis nudoe dlstinctic (loculis pediccllonun adiiatis vel so- 
lutis distinctis).— Brown. 

Ilabenaria macrcyphylla^ labello lineari-clongato intcgcrrinio, an- 
thcra basi utrinquc producta, comu genuine duplo longiorc, 
foliis binis planisplliptictvorbiculati?. 

Hah. Moist shady wootls, Island of»Montreal. Very rare. 
Of all the Orchidcous plants which I have seen in North Ame¬ 
rica, this is, withe ?t a question, the largest and moat striking. 
It must rank next to Hahcnarui orbiculata {Orch>s nf' Pursh 
•and Nuttall), having, like it, two plane, orbicular, approaching 
to elliptical, leaves^ which spring from'immediately above the fas¬ 
ciculated root, and Mliich, in this plant, are iour times as largt* 
as those <jf If. orhictdaia^ measuring* from six to eight inches in 
length, very thin and pellucid, beautifully marked with longitift 
dinal and transverse veins. The scape is equally long in propor¬ 
tion, and is funiished with a few lanceolate .scales. Bractcas si¬ 
milar to these, and shorter than the gennen. Flowers large, 
white, resembling those of //. hifolia^ and arranged in a lax spike 
of about five or six inches in length. The three superior petals 
are connivent, the nppermosi is nearly orbicular, the others ovate, 
attenuated, the two lateral cates of the same shape, but much 
larger, reflexed, their bases decurrent with W^eJ-uhrllum, which, 
standing forward.s, is linear, as long as tlie germen, cjuite entire. 
Germen about an in^ in length, slender, tapering down into a 
footstalk. Column q/^ jrtisetifeation very short. Anther large, 
broad, much bke that of H* hrfuVuK but having llie base of the 
cells rcrnarkaMy apait and e^jngated into tAvo prt/jccting horns. 
Pollenmass yelloAv,*with a very long footstalk, and a jointed 
gland^at the base. Stiffma large, viscid. 


MON(ECI1r POJ A ANDKIA. 

Betui.a. 

Mas. Amentum imbncatiim, .^qijatiii.s pchatis Inllos'is. Stamina 
IS. Squama biflora. Semen ituicum, alaTiim. 
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Betula glandulosa ? ; caulc punctato-glanduloso glabro, tuliis 
obovatis brevi-petiolatis glabris sermtis basi integerrimis, 
amentis cylindraceis pedunculatis, sqdamis trifidis. 

B. Midi. FI. Am. Bor. v. ii. p. 180, Wi]14. Sp. 

PI. V. iv. p. 466. Pursh, FI. Am. Sept. v. ii. p. 622. 

Hab. Swamps about Lake Simcoe, 

This plant quite agrees with the character of B. gianduhaa of 
Michaux and Willdeno% but differs from that of Pursli in having 
decidedly pedunculated leaves, and pericarps witli as broad a 
margin as those of BepiUapumila figured bV Jacquin. 

ft 

. CRYPTOGAMIA STACHYOPTERIDES. 

Lycopodium. 

Capsidde reniformes unilociilares bivalves polyspernuu. Semi¬ 
na minutissima pulveriformia. 

Lycopodium integrjfolium ; caulc rejK'nte ramis udscendentihus, 
foliis sparsis linearibus acuminatis integerrimi'3 pilij’eris iiicur- 
vis, spicis pedunculatis elongato-cylindraccis teriiatis, squa- 
mis rotundato-acuminatis dentalis. 

Hah. Alxiut Montreal. 

I'^ery closely allied to clavatmn, but dlfiering in the quite en¬ 
tire leaves, w^hich, moreover, arc less densely imbneated, and in 
the rounder scales of the elongated temate spikes. 

The L. tristachyum of Pursh, is, according to Nuttall, 
“ nearly allied to L. cluvatnm., but with f entire leaves.” Pursh 
himself, on the ether hand, des<fribes his plant as having erect 
stem.s, the branches compressed, the leayes lanceolate, acute, 
quadrifarious and appressed ; and he t^ys that it is by him re¬ 
garded as intermediate between L. ceJmplasfiatum and L. sahhw- 
folium. It cannot consequently he what Nuttall takes for the 
trhtachyum^ nor the individual nowf under cxinsideriation, which 
only differs from L. clavatum in the points' which I have men¬ 
tioned above. The true trisiachyurrij I may also observ,e, is a 
native of high mountains in Virgil^. 

CRTPTOCAMIA SCHISMATOPTERTDES. 

OsMUNDA. 

CApsulit subglobosjp pedi<‘cllatic striaUr scmibivalvcs pani^h^- 
tan. 1 ) 1(1 asitnn mdlum. 
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Osinuiidu alaia ; frondibus sterilibiis ovato-lanccolatis })innatis, 
pinnis piniuitifidis patentibus, stipite alato lanato, fructifican- 
pbus bipiniiatis lanu|^im>sis. . 

iHab. Canada,—Isle of Montreal and Grand River; but 
rare. 

This })lant attains to much larger dimensions than the Osvmn- 
da cirinamomm (Claytmiiamz of Tannaeus and Smith), to which 
it is assuredly very closely allied, bur from which it is distin¬ 
guishable at once by the much broader outline, more patent pin- 
jia', and above all by the slender zig-zag ^ringed stijjcs. 

< RYrrOCAMIA FILU’KS. 

Aspidium. 

sidn'otundi sjiarsi. umbilicatum vcl uiu) latere 

dehiscens. 

Aspidium GoJdlunum ; froiidibu.s ovat(j-oblongis glabris piim.i- 
lis, pinnis lanceolalo-acuminatls pinnatifidis, laclnils f>blong^ 
spinulost)-serralis, stipite paleaceo. 

Aspidium Gohlmnum,, Hooker's MS8 

Hah. Near Montreal. 

From one and a half to two feet in height. Allied to Aspi¬ 
dium eristatum more than to any other species in the genus ; 
but abundantly distinguishable by the greater brcadtii of tlie 
frond, which gives quy;e a different outline, and by the form of 
the pinnas, which are never broader at the b<|s<^ but are, on the 
contrary, riarrower than several of the segments just abote 
them. These segments, too, are longer and narrower, siiglith' 
falcate, and those of the lowermost pinna; are never lohed, but 
simply serrated at the margin. The serratures are likcM ise ter¬ 
minated by more decided, though short, spiiuiles. Tlie/z^a^i//- 
cationH are central* near the midrib, and this circumstance pre- 
vents^thc species from bearing, as it would otherwise Jo, no in- 
t'onsiderable affinity Ic^A. margmale. 

Spt'cimens of this plant, cultivated iri the Botanic Garden at 
fllasgow, from roots which I brought from Canada, retain all 
the characters whicli T have above'dcscribcd. 
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Aur. ’X.W.’—Deu'rlptLGn of a Teivoscope* Jur filtering the 
Lineal Pt-oporiions Objects, with Qbservatwiis on Prqfes- 
sor Amici's Memoir on Pdescopes without Lenses. By I^viu 
Brewster, LL. I)., F. R. S. Lend, & Sec. R. S. Ed. 

X 

X HE Instrument which I propose to describe in die follow¬ 
ing Paper, was invented and constructed in its simplest form 
al)out the beginning of the year 181 % after I had determined, 
by numerous experiment, that Colourless Interaction may he ob¬ 
tained by the action o/*Va ’0 prisms the same substance. These 
Experiments, and this conchision, were published in March 1813, 
in my Tnatise on New Philosophical Instru7ncnts . 

The only practical purposes to which this singular < principle 
seemed to be applicable, were die construction of an achroma-« 
tic telescope, wdth lenses of the same glass, and the construc¬ 
tion of an instrument for altering the lineal projiortions of ob¬ 
jects. 

The method of imitating the action of the prisms by means 
of lenses, is described in the work already quoted (p. 400.), but 
from the want of a variety of deep meniscuscs, I did not ob¬ 
tain a combination which removed entirely the ch^’omatic aber¬ 
ration, although it was quite certain that this could lit* easily 
accomplished. A little reflection, indeed, convinced me, that it 
was impossible to remove the aberration of figure without mul¬ 
tiplying the lenses ;—that as one kind of aberration was correct¬ 
ed by the two leq^s^s, another kind was created ; and that I was 
therefore in search of a combination which required to be more 
complex in order to be of practical utility. 

In the construction of the Teinoscope there were no practical 
difficulties. When the two prisins^of crown-glass were put to¬ 
gether, so' as to give refraction without colour, it obvious, 
that tiro'lineal dimen.'aon.s of objcois w'cre extended or magnified 
in the plane of refraction. I bad therefore an instrument which 
magnified any object, such as the clcvatifin <d* a building, &c. in 
length, while its breadth remained the same, or which alterevl the 

• From tiov to extend, and c-xeTrjuu to jcc ; an instrument for examining oh- 
ierts in a state of extension. 

+ Pages 384 ; 400. 
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,I)v Brewster's Dem-riptmii of a Tcinastope. 

lineal proportions of objects. By moving one of the })risniS in 
the plane of refraetiim, so as to go on each side of tlie achromatic 
position, the pro]iortirj|i of the length to the breadth of, the ob- 
ject»w£is altered, though the (M}lour was of course nf>t entirely 
t;orrected. 

In order to obviate this inconvenience, I contrived a coin- 
jiound instrument of four prisms, as represented in Plato X. 
h'ig. 9., where AB is a prism with a variable refracting angle, 
as used by Clairaut for measurin ^ dispersive powers. It consists 
of two prisms A, ol, of the same material, united by two cylin¬ 
drical surfaces c*d cf^ so that by the motion of the concave cy¬ 
lindrical surface of B u|)<ni the convex one of A, the two plane 
surf-ices MN*form different angles with one another. Another 
prism (*, of the same glass, is plated as in the figure, so as to 
correct the colour of AB, when the inclination of M and N has 
its mean \ aluc. 

If we DOW l(Kjk at any object, through the faces m n, M, N, it 
Avill be quite free of colour, and its length (if in the jilane of^-e- 
fractimi,) will be magnified or extended, so that we can judge 
whether its form would be improved by varying its longitudinal 
dimensions. If wc wish to examine its appearance when its 
length is made greater or less in proportion to its breadth, wc 
have onlv to enlarge or diminish the inclination of the faces 
MN, find then correct the colour, by placing the prism C at a 
greater or a less distance from M. In this way wo may ascer¬ 
tain the exact relatiofi between the length and breadth of an ob- 
jeet, which is most agrceable’to the eye, iii*}J}ace of discovering 
it b}^ a succession <if designs. 

As the effect of the different designs, however, possessing dif¬ 
ferent ratios of length and breadth, could not he recollected so • 
as to be brought into direct comparison, it became advisable to 
have two instruments adjusted to give the proportions whleli it 
was required to coinyjare; and by combining the two instru¬ 
ments together, we obtained the additional advantage of enlar-» 
ging the extending power of each instrument, when they w'cre 
placed similarly or in tlie same plane: anil of obtaining a varia¬ 
tion in the breadth of the object when tlu-y were jilaecd trans- 
\ersciy or in reetangid.ir planes. Bv sueli means w'c had it in 
^r ,}X)wer to vary either the length or brc.'idth of tlicf object. 
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and to pnxjuce within moderate limits any change that was rc- 
({uired in the ratio of its lineal dimensions. 

In constructing these instruments fo/ actual use, it is n«.t 
necessary that the prism C should he made of the same kind of 
glass as AB. The power of the instrument would he greatly 
increased, by making C of fluor-spaa* or rock-crystal, or the 
colourless topaz of New Holland *, on account of their low dis¬ 
persive power. The reflection of light at the cylindrical sur¬ 
faces of AB, may be removed by introducing^ film of oil of the 
same refi’active power ^al the glass, and the motions of the 
prisms N and C’ may be so connected, that the'achromatic posi¬ 
tion for different angles of the variable prism may lie obtained 
bv turning a single screw nut. 

Upon explaining the principles and application of the Teino- 
scope to an eminent artist, he seemed to consider it as too re¬ 
condite for ordinaj'y use, and I therefore did not publish any 
account of it along with the experiments on which it was found¬ 
ed. I am persuaded, however, that it will be found of great 
utility in painting, sculpture, architecture, and, in short, every 
branch of art, where it is recpiisite either to discover just pro¬ 
portions, or to copy those which nature has already displayed. 

I have^been induced to print the preceding account of the 
'I’einoscope, in consequence of a pajx;r which has been recently 
published by Professor Amici of Mtxlcna, in the nineteenth 
volume of the Memorie della Societe Italiana, entitlerl “ J/c- 
moir on the Construction of an Achrmnattc Telescope icilhout 
lenaeSy and of a *sihgle Refracting Medium This instru¬ 
ment is nothing more than the combinatipn of prisms, with this 
difference only, that in my instrument the magnifying power 
may be varied at pleasure, wliereas it remains always .the same 
in Professor Amici’s. It never oecifrred to me to c^l such an 
instrument a telescope, or to pro})ose •'it for ipi opera-glas.s, as 
lias been done by Professor Amici; and, in like manner, it does 


• When quartz or topaz are used, the inean position of the refracted ra^ in 
the prism C, should coincide «itb the axis of the former, or one of the resultant 
axes of the latter- 

-|- I have not seen the oiiginal Meifioir, and atn acquainted with its contents 
sidcly through a ohort notice in the Qtiaritrfif Journnl, No. xxiv. p. 4(K). ; and a 
^nllcr analysis of it in tlie Bihlioihcqvc IT/nvcrhcllr^ Nov. 1821, p. 174'.—184. 
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not seem to have entered his mind to use- it for the purposes to 
which I applied it. ^ 

With regard to the experiments and optical principles ujjon 
which the instrument is founded, it is necessary to state, that 
Professor Amici has published as new, in 1821, a scries of ex¬ 
periments almost exactly the same as those which were publish¬ 
ed by me in 1813, in my Treatise on New Philosophical In- 
strufnents. “It has hitherto been believed, says this ingenious 
author, by naturalJ[)hiloso}>hers, tliat tj^e dispersion of colours is 
constant for the same refracting mediam, or that a given re¬ 
fraction produced by the same substance is accompanied by a 
given disjXirsign ; but I have found that the dispersiem prothuxx] 
by mort^than one refraction is not by any means constant, btit 
varies according to the various inclinations ol‘ the incident ray." 
In concluding his memoir, he goes on to observe, “ Tliat the 
ordutary theory of' prismatic colours may easily slicvv us, that 
achromatic refraction does not necessarily retjuire more than one 
refractinti substance; and that though this tljcorv has bel^ii 
deeply studied hy so many distinguislicd opticians and mathema¬ 
ticians, from the time of Newton to the present day, yet the pro¬ 
perty here described not only rernalned unknown, but would 
hare been reckoned impossible, if I had not discovered it in a 
series of experiments, which I made for a different purpose. 
IVe thus obtain an example, to add to so many others, that in 
physical science, experiment is very often, and perhaps most 
commonly more succes.^ul Hum theory, in developing all the cir¬ 
cumstances which accompany a given phenomenon."” 

Now, in the wo^k already (juoted, I have demonstrated by 
direct experiment, as Veil as by theory, that the refractioii is 
mt constant Jbr the same refracting media m;—that the dis¬ 
persion varies with the inclination of the incident ray ;—and that 
refaction without colour may be produced by two prisms of the 
same substance. I have described, in short, in the fullest man¬ 
ner, that property, \(4iieli, according to Professor Amici, has * 
beeu hidden from philosophers from the days of" Newton to 
the time of his discovering it. By examining ('haj>. I. of the 
fifth Book of the wprk already* <juotcd, it will be seen, that I 
bad pushed the inquiry still farther than the Italian pliiloso- 
I^r: I have shewn by experiment, as well as In ih.cory, that 
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though the length of the s^jectrum is the same in the two prisms; 
of the same substance, and witli difteren'^ refracting angles, yet 
t3ie coloured sjxaces are not proportional; and that there,is a 
tertiary spectrum produced in all such oppo^te refractions. 

In the eulogium which Professor Amici has pronounced on 
die influence of experiment in physical researches, I heartily' 
concur; but though an experiment directed to another <ibjcct 
conducted him to the property in question, yet noth me the case 
was quite the reverse ; fev I had deduced itVnlely from theory, 
as I have stated in mV treatise, before I had made an experi¬ 
ment on the subject. 

The coincidence between Professor ArniciV researches and 
mi'ie, must no doubt have been purely accidental, and* it is not 
tij be wondered at, that experiments recorded in the EngU.sh 
language should be unknown in Italy a l(»ng liiuc after they wore 
made. I confess, however, it doc's surprise me', that in the very 
memoir of which wc are speaking. Professor Amiei has ciUctt- 
ed, by page, my Treatise on New J*iiilosophical Instruments, 
and that this quotation relates to the same subject, and is taken 
from the same chapter, which contains all iny investigations re¬ 
specting the production of colourless refraction by two prisms 
of the same substance. 

Although I have felt it my duty to make this statcMncnt, I 
trust it will not be understood that I impute any blame to 
such a resjiectablc and eminent philosophcj* as Professor Amici, 
and I have no doybj:. that he ivill lie able to give a satisfactory 
explanation of any of those circamistances, w^hich may appear to 
himself to require it. 


Art. XVII. — Description of th£ Slide o/’ Atpr^ad^. By the 
late John Pi,ayfatu, Esep, Professor of Natural Philosophy 
in the University of Edinburgh, & Sec. R. S. E. *.* Wiili 
Notes and Observations. 

“ On the south side of Pilatus, a ccHisiderable mountmn near 
liUcerne, are great forests of njiruce fir, consisling of the finest 

■ Fidkn his WurLs^ in four volumes octavo, jast published, vol. i., A 
No. 3. p, Ixxxix. See this Journal, Vol, I. i>. lUS. and Vol. II. p. 110. ^ 
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timber, but iu a situation which the heiglit, the steepness, auii 
tVie ruggedneas of they ground, aeewved to render inaccessible, 
T!ley bad rarely been Visited but by tlie chamois hunters, and 
it was from them, indeed, that the first information concerning 
the size of the trees and the extent of tlie forest appears to have 
been received. These wtxids are in the canton of Unterwalden, 
one of those in which the ancient spirit of the Swiss republics is 
the l)est preserved; where the manners are extremely simple, 
the occupations of t#lc people mosJy th^se of agriculture, where 
tliere are no ifianut'acture^, little accumulation of capital, ami 
no commercial enterprise. In the possession of sucli masters, 
the lofty firs of I'ilatus were JikeJy to remain long, the orna¬ 
ments ofjtheir native mountain. 

• “• A few years ago, Iiowevcr, Mr Rupp, a native of Wlrtein- 

berg, and a skilful engineer, in which prol'esMou he liad been 
educated, indignant at the j)oilLlca! cJianges eifected in liis own 
country, was induced to take rtl’uge among a Iree people, and 
came to settle in the canton of Schwytz, t)n the opf)osite side 
the lake of Lucerne. The accounts which he heard there of 
the forest just meutiontKl determined him to visit it, and he was 
so much struck by its apjx^arance, that, long and rugged as llm 
dcst;enr w'as, he conceived the bold project of bringing down 
the trees by no other force than their own ^veighi into the lake 
of Lucerne, from which i!je conveyance to the German Ocean 
was easy and expeditious. A more accurate sur\ey of the 
ground convinced him of the practicability of riic project. 

“ He had by this time resided long enoughi in ywltzerlaud to 
have botli his talent* and integrity in such estimation, tliat lie 
was able to prevail on & number of the proprietors to form .a 
company, with a joint stock, to be laid out in the purchase ol’ 
the I’orest, and in the constrtiction of the road along which it 
was intended Uiat ihe trees* should slide down into tlie lake of 
Lucerne, an arm or gulph of which fortunately approaches 
quite near to the bottaKi of the niouritain. The sum required 
for this purpose was very considerable fijr that country, amount¬ 
ing to nine or ten thousand pounds ; three thousand to be laid 
out on tile purcliase of the fore.st,*from the conununity of Alp- 
nach, the proprietors of it, and the rest being necessary Jbr ilie 
c<^Mruction of the singular railway by which the trees 'were to 
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he brought down. In a country where there is little enterprise, 
few capitalists, and where he was himself a stranger, this was 
not the least difficult part Mr Rupp’s undertaking. * 

“ The distance which the trees had to be conveyed is aboui 
three of the leagues of that country, or, more exatitl)^, 46,0t)0 
feet. The medium height of the forest is about 2500 feet; 
(which measure I took, from General Pfyffer’s model of the 
Alps, and not from any actual measurement of my own). The 
horizontal distance jus^ mentioned, when Reduced to English 
measure, making allciwance for the Swiss f(x>t, is 44,252 feet, 
eight English miles and about three furlongs. The declivity is 
therefore »ne f<w)l in 17.68; the medium angle of elevation 
14 " 20 '. 

“ This declivity, though .sjft moderate on the whole, is, in 
many places, very rapid ; at the beginning the intdination it is 
about one-fourtli of a right angle, or about 22'" 80'; in many 
places it is 20% but nowhere greater than the angle iirst luen- 
lioned, 22'^ 80'. The inclination continues of this {{iiantity for 
alxmt 500 feet, after which the way is less steep, and often con¬ 
siderably circuitous, accf* .ang to the direel ions wliieh the rng- 
getlness of the gi’oun^l forces it to take. 

“ Along- this line the trees descend, in a stn't of trough, built 
in a cratllc form, and extending from the forest to the eil'i^c of 
the lake. Three trees, stpiared, and laid side by side, form the 
liottom of the trough'; the tree in the middle having its surfaie 
hollowed, so that a rill of w ater .received from distance to tiis- 
tance, over the side of the trough, may be conveyed along the 
liottom and pro'serve it moist. Adjoining'to the central part, 
(of the trough,) other trees, also scpiared, arc laid parallel to the 
former, in such a manner as to form a trough, rounded in the 
interior, and of such dimensions ak to allow the largest trees to 
lie, or to move along cjuite readily. ‘When die direction of the 
trough turns, or has ^Ity landing, of which there are many, it.s 
sides arc made lilgher and stronger, cj^^ecially oft the convex 
side, or that from which it bends, so as to pmvide against the 
trees bolting i>r flying out, which they sometimes do, in spite of 
every precaution. In general, the trough is from five to six 
feet wj^e at to}), and from three to lour in deptli, vat ying, how¬ 
ever, in dilferciit places, according to circum tanccs. ' r 
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“ This singular road has been constructed at considerable e»;- 
penec j though, as it go^ almost for its whole length, thrpugh 
a fofost, the materials of construction were at hand, tmd of small 
valuer* It contains, we are told thirty thousand trees; it is, in 
general, supported on cross timbers, that are themselves sup* 
ported by uprights fixed in die ground; and these cross tim¬ 
bers are sometimes close to the surface ; they are occasionally 
under it, and sometimes elevated to a great height above it. It 
crosses in its way thr;^ great ravines, one at the height of 64- 
feet, another at the height of 103, and the^third, where it goes 
along the face of a rock, at diat of 157; in two places it is con¬ 
veyed under ground. It was finished in ISIS. , 

“ The ^rees which descend by this conveyance are spruce 
firs, very straight, and of great size. All their branches are 
lopped off; th^ are stripped of the bark, and the surface, of 
course, made tolerably smooth. The trees, or logs, of which 
the trough is built, arc dressed with the axe, but without much 
care. < 


4C 


All being thus prepared, the tree Is launched with the root 
end foremost, into the steep part of the trough, and in a few 
seconds acquires such a velocity as enables it to reach the lake 
in the short space of six minutes; a result altogether astonish¬ 
ing, when it is considered that the distance is more than eight 
miles, that the average declivity is but one foot in sevcutecji, 
and that the route which the trees have to follow is ol’ten cir¬ 
cuitous, and in some plaScs almost horizontal. 

“ Where large bodies are moved with such velocity as has 
now beeu described, dnd so tremendous a force of course pro¬ 
duced, every thing had net^ to be done with the utmost regula¬ 
rity ; every obiStficle c^efuUy removed that can obstruct the 
motion, or tbight suffer hy so fearful a collision. Ei cry 
thing, accordingly,’with rtgaid to launching off the trees, is di¬ 
rected by telegia^ic ^gnols. All along the slide, men arc 
attuned, at different dis;|^ccs, from half a mile to three quar¬ 
ters, or^more, but so that every station may be seen from the 
next, both above and below. At eacli of these stations, also, is a 
•telegraph, ctJhsisting of a large boari^ like a door, that turns at 
its middle on a horizontal axle. When the board is placed up- 
right, it is seen from the two adjacent stations ; when it ie ttirn 
>J. VT. 
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ed liorizontally, cx rather parallel to the surface of the ground, 
it is invidble from both. When the ^ee is kusKhed from 
top) a ^gnal is made, by turhp^ the'board ufaight; the Wae 
is fcdlowed by the rest, and thus the inforxnatum is conveyed, 
almost instantaneously, all along the slide, that a tree is now cm 
its By and bye, to any one that is stationed on the dde, 
even to those at a great distanoe, the same is announced by the 
roaring of the tree itself, which becomes always louder and 
louder; the tree comfs in sight when it It perhaps half a mile 
(hstant, and in an instant after slioots past, with the noise ef' 
thunder and the rapidity of lightning. As soon as it has reach¬ 
ed the bottom, the lowest tdegraph is turned down, the signal 
passes along all the stations, and the workmen at^ the top are 
informed that the tree has arrived in sakty. Another is sft 
off as expeditiously as possible; the moment is announced, as 
before, and the same process is repeated, till all the trees that 
have been got in readiness fenr that day have been sent down 
into the lake. 

When a tree slicks by accident, or when it flics out, a sig¬ 
nal IS made from the nearest station, by half depoessing the 
board, and the workmen from above a^ below come to assist 
m getting out the tree that has stuck, or correcting ai^ thing 
that is wrong in the shde, from the springing of a beam in tlie 
slide; mid thus the intarruption to the work is rendered as 
short as possible. 

** We saw five trees come ; £he place where we stood 
was near the lower end, and the dedivity was inconsiderable, 
(the bottom of the slide nearly resring Im the suiface^) yet the 
trees passed with astonishing rapidity. The greatest of them 
was a spruce fir a hundred feet long, four feet in diameter at 
the lower end, and one foot atMhe upper, ^he ^eatest trees 
are those that descend with the ^eotest r^ipidlty; and Ihe ^rdo- 
city as well as the roaring of this one was evidently greater 
than of rest. A tree must be ygry laxge, io descend at all 
in this iflMiner; a tree, Mr Rupp informed mt, that ^aa only 
half the dimensions of the preceding, and therefenu only an 
eighth part of its weight, .would not be able to tnaice its wa/ 
fr^ the top to the bottom. One of the trees that we aaw 
brdke by some accident into two; the lighter part stopped^lfttOst 
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iaimediatdy, and the nemaining part came to mmi soon afW. 
This^is a valimble fact; it appears from it that the fricticm ia 
not in proportion to the waghtj but becomes relatively less as' 
the weight increases, cdntrat’y to the opinion that is generally 
received*. 

In viewing the descent of the trees; my nephew und I 
stood ^uite close to the edge of the trough, not being more in¬ 
terested about any thi^ than to experience the impression wiueh 
the near view of so singular an object must make on a specta¬ 
tor. The noise, the^rapidity of the motion^ the magnitude of 
the moving'body, and the force with wliich it seemed to shake 
the trough as it passe i, were altogether very formidable, and 
conveyed twi idea of clanger much greater than the reality. 
Our guide refused to partake of our amusement; he retreated 
behind a tree at some distance, where he had the consolation to 
be assured by Mr Rupp, that he was no safer than we were, 
as a tree, when it happened to bolt from the trough, would of. 
ten cut the standing trees clear over. During the whole time 
the slide has csxisted, there have been three or four fatal acci¬ 
dents, and one instance was the consequence of excessive teme¬ 
rity. 

I haVe mentioned that a pririision was made for kiteping 
the bottom of the trough wet; this is a very useful precaution; 
the fricuon is greatly diminished, and the swiftness is greatly 
increased by that means. In rainy weather the trees move 
much faster than in dry. Wi.vf&ce assured t^at when the 
trough was every where in its most perfect conilition, the wea¬ 
ther wet, and the trees* very large, the descent was sometimes 
mode in as short a time as Ehree minutes. 

** The trees dnfs brought down into the Lake of Lucerne 
are fcatned into ^fts, and floated down the very rapid stream of 
the Rec^, by which the lake 'discharges its waters first into the 

• Tld8%0ir lUu Ipeeft Jong kn^n from th* launching oi ves$el«<. “ SbipbiuW- 
®”*” say* M. BossilV give only a ajopeof ten or twelve lioee per foot to the 
planes on tvhich vess^ are launched.” “ This declivity, which is sufficient to put 
fergo messes m motion, in spite of the lesi^tance of IHction, is too small for 
wdghts ef moderate magnitude, ff we wish, ditrefore, to suppose that the firfe- 
*ioa of ?two bodies are propottlened to their weight, it is neccssa? v that tho 
hftweea their weights sbenhl not be very gre^”—Ep. 
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Aar, and then into the Rhinje. By this conveyance, which is 
all of it in streams of great rapidity/the trees sometimes reacli 
Basle, in a few days after they liave left Lucerne; apd there 
the immediate concern of the Alpnach company terminated. 
They still continue to be navigated down the Rhine in rafts to 
Holiastjid, and are afloat in the German Ocean in less than a 
montli from having descended from the side of Filatus, a very 
inland mountmn, not less than a thousand miles distant. The 
late Emperor of France had made a contract for all the timber 
thus brought dowA 

From the phenomena just described, I have deduced several 
concltfsions, of which at present I can only give a very general 
account, without entering into any of the mathematical reason¬ 
ings on which they rest. r. 

“1. The rapidity of the descent is so extraordinary, it is so 
much greater than any thing that could have been anticipated, 
exceeding that of a horse at full speed, nearly in the ratio of 8 
to 2, that the account seems to tread on the very verge of pos¬ 
sibility, and to touch the line tliat divides between what may, 
and what cannot exist. The same question, therefore, 1 have 
no doubt, has occurred to many that occurred to myself, when 
1 flrst heard of this extraordinary phenomenon. 

“ Is it possible that even if there were no friction, and if a 
body was accelerated along the line of swiftest descent, from a 
point 2500 feet above anothe?, and horizontally distant from it 
by 44,009, ^at it could arrive at that lower point in three or 
even in six minutes ? This was the first question that occurred 
to me, and at a distance from books as iVas then, an4 in no con¬ 
dition to undertake any nice or diifi^'ult calculation, X could only 
satisfy myself by a rude approximation, that d^re was nothing in 
the reported circumstance tkaV was wkhmit the limits of possi¬ 
bility. Had the result of the calculation been contrary, I 
should not only have disbelieved the report, but | ^ould h&ve 
doubted the testimony of my own senses. ^, 

“ From a more accurate calculation I find if np friction 
nor resistance took place, and if the moving body was allowed 
to take its flight in the lire of the swiftest descent, that it would 
dp 80 in less than rixty-six seconds. This is the minimum then 
of time, and w'c may rest assured, while the laws of natpxe con- 
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tinue the same that they are now, that no body, in the circum¬ 
stances just described, can perform its journey in less time than 
the eibove. ^ 

“ But though the descent of the trees at Alpoach contains 
nothing inconsistent with the acceleration of bodies by gravity, 
it is not to be reconciled with the notions concerning i^ction, 
that are usually received even in the scientific world. 

“ It is common to conader friction as a fiarce bearing a certain 
proportion to die wt^ht of the body moved, and as retarding 
the body by a force proportional to its Weight, amounting to a 
fourth or fifth part^ or when least to a tenth or twelfth part of 
gravity. A body, therefore, that was descending along an in¬ 
clined plane, vvtoulti be accelerated by its own gravity, minus 
the force df friction, a constant force that increased in propor- 
*tion to the body. 

“ Now, in the present case, it will soon appear that the re¬ 
tardation is vastly less than would arise from any of these sup¬ 
positions. 

“ Supposing it to be true, that friction in a given instance 
{the surface, the inclination, and the weight, being all given) 
ac^ as a uniformly retarding force, 1 have found that a body 
sliding along an inclined surface, under the acceleration of gra¬ 
vity, and the retardation of friction, will be accelerated, so that 
it will have at every point the velocity that would be acquired 
by falling by its own gravity from a line incline to the horizon, 
that is drawn from thi^ point where the body began to move, 
and that makes with the horizon* an angle, the«tElngent of which 
is the fraction, that ^denotes the ratio of friction to gravity. 
The veWty of the moving body is therefore as the square root, 
of the portion of a vertical passing through the body, and reach- 
ing up to the Uh® just mentibned, or the line of no acceleration. 

** As the trees at AJpnach enter thd lake with a considerable 
velocity, it is evident that the line of no acceleration^ drawn 
from tjje top of the slide, does not reach the ground at the point 
where the slide ends, bil^s then still considerably above the sur¬ 
face ; 4he tahgent, therefore, of the angle which that line makes 
with the horizon, is much leSs than j\. There is reason to think 
that it docs not in reality amount td !f oi' this, and is therefore 
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^ess than It follows, then, that the frieticm that trees mfStt 
in the slide is less than one-fif\ieth oiT thmr weight 

“ Now, fro® what can we su^ppos^the smaH jwoportion«t}Mt 
friction in this instance, hears to’the wd^t^ to wrise ?• It is 
not that the sur&c^ have a great smoothness or a fine polish. 
The that form the trough are coarsely dressed with the 
adze, iiiiii I efeserved that there was not even the precaution 
taken of making the grain of the wiaid lie downward, <nr toward 
the 4Ssllivity. It was so in the tree, but<<iot in the trees whidi 
composed the slide^ *It is not that any lubricating substtance, 
oil, grease,, soap, or black-lead, is interposed* b^ween their sur¬ 
faces. Water is the only substance of this kind that is apjdied. 
We have fir rubbing on fir, which is supposed a case remark¬ 
ably unfavourable to the diminution of friction. It can only 
arise, therefore, from a principle that some mechanical writei^^ 
have suspected to exist, but which was never before, I think, 
proved by the direct evidence of facts, namely, that the force of 
friction does not increase in the proportion of the weight of the 
rubbing body, so that heavy botlies are, in reality, less retarded 
in their motion on an inclined surface than lighter bodies. 
Thus, Uie whole of the phenomena I have been describmg, 
tend to prove, especially the fact I mentioned, that heavy trees 
made their way more easily than light ones,' and that a tree 
must be qf a certain magnitude to make its way to the bottom. 
Friction, thenelbre, does not bem even m the same materuds a 
given ratio to the weight, but a ratio that evidently decreases 
as the weight^ i&creascs; su that, in a fir of ordinary size it is 
or 5 * 5 , in one of 100 feet in length it js betwe^ /s:*nd ^* 5 . 
According to what law this change takes plafce, it wouM be 
most useful to investigate; it is an inquiiy for 4hc^ engineers 
who have stremg machinery an^ great power i^dy at com¬ 
mand. , 

I must obrerVe also, that I strongly Suspect 4hat .ruction 
diminishes with the velocity of the moving cw .sHdir^ body. 
That it passes all at bnee when a bo^ begins % move? to be 
only half of what it was when Ae body was at test, is^ quite 
certain, and is proved by many experiments. It seems to me 
not unlikely that the same progress continues as the motimi be- 
coirfiis greater. Perhaps in as much as friction is concerned, 
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the pressure is lessened by the velocity, and the poet was not 
so far mistaken as he, is generally supposed * to when he 
8iud»of his heroine - ^ , 

» Ute intact* M^jetis par ituimna vulant. 

Gramina, pec tencras corsu iKsiseet aristae. 


However that be, we have a strong example here of the danger 
of concluding in many of the reseaxclres of mechanics, from ex¬ 
periments made on a small scale to the practice that is to be 
proceeded on in a gfeat one. It requires soma attention to 
enable us to discriminate between the cases where we can salely 
proceed from the .small to the great, and those in which we 
cannot. A man, from finding that lx)dies of a pound or half a 
pound are in equilihrio when their distances from thd fulcrum 
are inversely as their weights, might, w’ithout’ danger of error, 
“transfer the conclusion to weights of hundreds of tons, or to 
whole planets, were it possible to make the expeiiment on so 
large a scale. But wJien lie finds that the friction of a body of a 
pound, or a hundred weight, is one-fourth of the weight, Jic 
cannot, with equal safety, presume that the same will hold when'* 
bodies of immense weight and size come to rub against one ano- 
ilter. There are many other cases of the same kind. In gene¬ 
ral, when our experiments lead tf» the knowledge of a fact 
and nc^ of a principle, there is caution required in extending 
♦he conclusions beyond the limits by which the experiments 
have been confined. This is thp case with the experiments 
on friction, where we^ know only facts, and have no prin¬ 
ciple to guide us ; that is, we have not been §1^ to connect the 
facts any of the^known and measurable properties of body. 
In the case of the lqyer,^we have connected the fact w ith the 
inertia of matt^ii and die equality of action and reaction. We 
have, therefore,' a right to rejwse ccmfidence on the one, when 
extended, though not on thy other. 

** friction belongs to the cases in which great caution is 
nccess^y in extending the conclusions of experiments, is indeed 
most sfrbnglyi^evinccd bjfc the operations that have now been de¬ 
scribe, the result of which is such as could not have been an¬ 
ticipated from those experij^tents. The danger here, how'ever, 
is quite of an opposite kind from* that which coninionly takes 
place in such instances. The experiments on the small gscalc, 
usuitlly represent the thing as more easy Uian it is^ upon the 
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great, and engage us in attempts that prove abortive, ttisd are 
followed by di^ppmntments and even ruin. In the present 
case, the espetimOnts on the simll/^Sc^ represent the thing as 
more difficult than when tried oil a gieat one it is fpund 4to be, 
and would lead us, hy an error, the direct opposite of the last, 
to con^u^e tilings to be impracticable that may be carried into 
effect with .ease. Had tlic ingenious inventor of the slide at 
Alpnach been better acquainted with the received theories of 
friction,! or the experiments on which thgy are founded, even 
those that are the best,* and on the greatest scale, such os those 
of another most skilful engineer, M. Coulomb, or had he placed 
more faith in them, he would never have attempted the great 
work in which be has so eminently succeeded.” • 

OhservatUms on tite preceding Paper. 

It is much to be regretted that the editor of Professor Play¬ 
fair’s works did not terminate the preceding interesting and 
valuable paper with the second paragraph of p. 345. In the 
succeeding pages, the distmguishcd author maintains, 1. That 
the phenomena of the slide are incompatible willi the recent 
theories of friction ; 2. That Mr Rupp, the engineer, woiild 
never have executed that great work, had he been acquainted 
either with these tlieories, or with the experiments of Cou¬ 
lomb. 3. That heavy bodies are less retarded by friction on an 
inclined plane than lighter bodies; and, 4. That he strongly 
suspects that fiiction diminishes with thef'velocity of the moving 
or sliding body.* *rhe two first of these conclusions are evident¬ 
ly incorrect, and founded on an oversight of the author; and 
the two last have long formed a part of tb^ ^remyed theories on 
friction, and have been dedm|d from actual eisperi^nt. 

On the evening upon which Professor Playfair read this paper 
to the Royal Society, the writer of this note reminded liim of 
Coulomb’s beautiful disec very, that when tlie touching auffaces 
were small compared with the pressure, (whic^h, was ab|i?.ously 
the case w'^ith the trees of Alpnach,) tKc Jriction, ^minished as 
the velocity increased; and in our brief, notice of the paper in 
Vol. I. p. 193. of this Journal, publbfaed during Mr Playfairis 
life, we remarked, “ that the very sii^ular phenomena descitbed 
in’ Ml' Playfair''s paper, arose from the diminution of'fHctioii 
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’m consequence of an increase of velocity, and may be xegarded 
as 4m, experimental confirmation, on a large scale, of the inge- 
nicuis views of Coulomb.” That Mr Playfair intended to avail 
himself of,these hints, \m quite certain, as fie repeatedly de¬ 
clined to print tile paper in the Transactions of the Boyal So¬ 
ciety of Edinburgh, till he had matured his vie^vs tlie sub¬ 
ject. 

M. Bossut, so early as the year 1763, had discovered that 
the friction was alleys a less part of the pressure in large 
masses than in small ones; and had thas in some measure an¬ 
ticipated the discovery of Coulomb. Some time afterwards M* 
Lambert observed, that the resistance generated by the friction 
of the commimicudng ports of an undershot corn-ihill, com¬ 
bined with that which arises from the grain between the mill¬ 
stones, always dinunished when the velocity was increased ; and 
Mr Southern ol' Soho, found, by expeiiments on heavy machine¬ 
ry, that tile friction never exceeded of the pressure, which 
is even less tlian its average amount in the slide of Alpnach. 

We have been induced to make these observations, in ordet 
to shew that the phenomena ol' the slide of Alpnach w ere in 
every respect consistent with previous theories and experiments, 
and to prevent any doubtful opinions from being propagated 
under tlie sanction of a distinguished name.—Ep. 


Art. 'XVTLl.^Accouni of Meteorological Ohservaiiuns made 
in North America hy Dr Holyoke and Pre^essor Dewey. 

_ • 

The new volume of the Memoirs of the American Academy 
of Arts and Sdences, contains three series of very interesting 
tiiermometrical observations,^f which W'e propose to give a brief 
abstract. * 


1 . lit Holyoke’s Olwcrvaticms at Salem, during a period trf 
, ■' Thirty-three Years. 

The first series was made at Salem, in Massachiisscis, by Dr 
Hulyoke, with Fahrchheit's thermometer, and was continued 
without inierruption for'ihirty-threc years, from 1786 tp 
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incktfiive* The dbservalions made Jbur times akUj^ at 
9^ A. at noon, at ^sunset, and at 10^ P. M. 

The foUamog Table contaiiia the mean aumtbly and amviai 
resuItB) dednoed frean'more than 46^00^ c^xunraptioiis. t 

Longitude of Sidein, > 4* 4$* 37" West of Greeuwlch 


Liaitudd^ 

- - 43“ ST 30" North, 


For as Years. 

Fwt S3 Years. 


January, 

25^439 

Mean of S*' A. M. 46°.42€ 

Hottest day in 

February, 

2&963 

Mean of Noon, 55 47 

33 years, 101* 

March, 

36.331 

' of Sunset, 48.56T 

Coldest day, —11* 

Aprs, 

46.108 

^_!-lO^P.M. 44.316 

Hence the great. 

May, 

S6.T37 

• 

eat range is 112* 

June, 

67.013 

Mean of Winter, 27.502 

Hottest year, 1793 

July, - ' 

72.011 

—- — Spring, 46.0.> 

.Coldest year. 1812 

August, 

70. .522 

- ■■ — — Summer, 69.84 


September, 

62.702 

- — Autumn, 51.308 


October, 

51.148 



November, 

40.014 

Mean of Spring and Autumn, 

48*.679 

December, 

30.179 

--Winter and Summer^ 

48.67) 

Annual Mean 




of 33 Y cars. 

4a678 




The mean temperature of the j>arallcl of 42“ 33' being thus* 
established by the most rigorous and long continued observa- 
tion to be 4S“.68 *, it will be interesting to compare it with a si¬ 
milar parallel in die Old World. Rome, which is placed in 
Lat. 41“ 59, approaches within 40' of the parallel of Salem, and 
will therefore serve for making the comparison : 

, Lot. 

Mean Temperature df Solent, in tbe New World, 42° 33' 4B*.d8 

Mean Temperature ol" Rome, in the Old World, 41 S3 6(1.44 

* Difiterence. 11*.76 

This result will, we trust, set at rest for ever the ridiculbus opi¬ 
nion that the Old and the Nej^ World have the same average 
temperature. 

It is worthy of remark, that Dr l^ol^okesis observation give 
the mean temperature of Salem considerably less thui ^lat of 


* Dr Holyoke, and other scientifle individuals ui the American Acadenjy, aro 
of oianion that this result errs raA^ in eacees than in divert, in condequ^nce of the 
heat reflected upon the thermometer^flrom the north wall of the stieet,—See Me 
fitriVj rtf (Ac Amci. Acad. vol. Ivt p. 386. 
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Cambridge in Mai^achussets, which is ncariy in the same paral¬ 
lel, thus: 

• Mean Te^upomture of • 42” 33' - 46”.63 

JIfean iPlim(ieratat«of 42 24 « 40.^ 

Dlfibrcnce, 1*.68 

As the observations at Cambridge were made only for two years, 
the mean temperature of the parallel of 40“, which Humboldt 
makes 54“.50, must now be reduced considerably. 

2- Professor Djewey’s Thcrmometrktd Observations Jbr Five 
Yeari, nt WiUiamstowni Massathttssets. 

These observa' ons were made at A. M. 2** P.^. and 9“ 
P.M. . 

Longitude of Williamston, - 73” W. 

Latitude of ditto, - - 42“ SO* N. 


Height of ditto above the tide*water of the 


Uudi>on at Troy, 

1816, 

1817, 

1000 teet. 

1818, 

1819, 

January, 

2r.03, 

20“.81 

20”.26 

28M4 

February, - 

25.15 

15.10 

14.94 

27.73 

March. 

29.35 

28.55 

31.23 

25.86 

April, 

42.68 

48.77 

39.09 

42.19 

May, 

52.81 

54.31 

53.59 

55.30 

June, 

60.64 

59.57 

68.50 

67.22 

July, 

64. b4 

67.40 

71.25 

70.31 

August, 

64.89 

66.47 

65.95 

68.99 

September, 

55.0| 

58.68 

55.60 

64.01 

October, 

48.42 

.45.06 

48.11 

46.31 

November, 

39.73 

38.79 

S^.7i 

38.21 

December, 

2i.7i 

27.02 

22.03 

25.07 


46^61 

4r.73 

4r.2o 

47.11 

47.12 


• Mean Temperature of Spnogs, 47”.21 

** Int). 

^ean of Barometer, 1818, - « . - . 29.14 

-1819,.29.18 


Annoftl Meana, 44’.3S* 43*.79 44". 19 

Mean Temperature for Four Years, . . . 


Mean Temperature of Three 9|>nng<» for 1816, 
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ii. JOaperiments aacertainmg wlmh three Hours qf tite Ih^ 
give a Mean nearest ilve Tf^Mean T&mpsratwre. 

Professor Dewey uttdertook a iSerie^ of observa^Sotts io the 
years 1816 and 1817, in tmler to ascertain f^he'^lSIvree tim^s 
of the day when observations should be made with the thermo¬ 
meter, in ^der to obtain a mean nearest to the true njean tem¬ 
perature. In order to do this, he observed the thermometer 
twcnty-fcHCu* times each day, or once cverjg hour, during thirty 
days, at different times t>f the year, and he obtained the follow¬ 
ing results: ' 

MsoQ of 34* obBcrvations during each hour of 30 day^, > 41^4^ 


- of n* A. M. and S** A. M.• 4*.4T 

— of highest and lowest, ..... ^3.66 

—— do, do- means, -.43-69 

—— — atx>ut sunrise and sunset, .... 40.88 

- of 8** A. M- 1“ P. M. and 6*> P- M. • - - 45.00 


Hence Professor Dewey concludes that T*' A. M., 2’' P. and 
9^ P. M. are the best three hours of observation. 

With the interesting data furnished by Professor Dewey, we 
were naturally anxious to asCertmn whether or not the hours of 
10^ A. M. and lO** P. M., as recommended by the Mctcorolo- 
giod <Jommittee of the Royal Society of Edinburgh, and first 
employed and suggested by the Reverend Robert Gordon, as 
an apprqj^imate result to the mean of the highest and lowest 
during th|^ia^wcre such as to 

The followii^ are the mean of theseries of obselfvations 
made by Profe8s6r Dewey : 


Mean o£ 10» A. M. 
and 10** P. M, 


1816, March 33.—39. 

37'‘.67 

April 1.-V 

41.48 

July 33-— 

6a 46 

October 38,—Kov. 1. 

48.55 

1817, Jan. 6.—Fob. 6. 

16.10 


* Mean of 34 ObtervaUons, 
Of one eyexf hour. 
3r.05 
41.76 
47.69 

^ 44.35 , 

IW)/ 


Mean of 3 Observations at 10* of 24 Ob- ' 

A. M. and 10^ P. M. 41^4S mvatidn** 4^.50 ^ ‘ 

This result must be considered as a very extraordinary one, 
as tljO'incan of 10^ A, M. and 10*^ P. M* within jgj>ths of a 

- ~ —. n .. . . . .,1^ I ' ■ II ■■■—wiot* . . 

ir« ai‘ proposed l»y the Philosophical Society 0| 2f6w York. ' ‘ 


Norift America by ©r Holyoke and Professor Dewey. 

degree of the true mean, deduced from 34 obsetratiems; and 
hence we are led to a o^ttdhision, which we consider as of teiy 
great impottance in mal;eo9?bUjgjri ilial the mean ^rwo c^aerva- 
turns ai 10^ A.M. and KP jKjlf. is not ordynearer than any two 
observations to the mean of the mmdmum and minimum, ae Mr 
Gordon Jbund it to he ; but that it is nearer than the mean of 
the MJxiMUM and minimum themselves to the true temperature 
of the day, and even nearer than the mean of any thrse obser- 
x'ations. *" , 

If these remarks should ever meel^ the eye of Professor 
Dewey, wc trust he will adopt the observations of 10** A. M. anil 
10** P. M., n^t only saving the trouble of $65 observations 
in the jcai*, but as giving the rnost correct mean result. 

As it would be desirable to possess a series of observations 
made in Scotland for every hour of the day, for a small number 
of days, wc beg leave earnestly to suggest such a series of 
experiments to some of those active meteorologists who have 
iuidertoken to keep regular registers of the thermometer^ln 
Scotland. 

D. B, 


Aet. 'KYS^.—^Account if Natural Icc-IIouses in Connecticut. 
By Bemjamin Silliman, Professor of Mineralogy in Yale 
College * 


That ice *8 pSrpetual in some climates is notorious. That 
it is so even in those of the Torrid Zone, upon mountains which • 
rise to the height of three miles, is also well known. It is, how- ’ 
ever, a rare occurrence, evefj in cold climates, that ice is perennial 
on ground which possessiSs no more than die commiMi elevation. 

An itistance of this kind has, however, recently come to our 
knowledge. It exists in the State of Connecticut, in the town-* 
ship of Meriden, mi3.-way between Hartford and Newhavon. 
Tl^ natural ice-house is wtuated in about 42° of north latitude. 


JL 


* TtMsei the American Jmtnal ^ Science, vol. i'. p 174- 
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nearly twcnfy miles from the sea, and at tine elevation of pro¬ 
bably not more than two hundred above its level. 

The country is a part of thO' scoondarry trap region of Con¬ 
necticut, and is marked by numerous distinct rid^ of green¬ 
stone, which present lofty mural precipices, and, from their 
number, ‘contiguity, and parallelism, they often form narrow 
predpitous defiles, filled mmre or less with fragments of rocks, 
of various sizes, from that of a hand stone to that of a cottage. 
These fragments are thu detritus or debris of these mofUntain‘«, 
and every one in the lehst acquainted with such countries, knows 
how much they always abound with similar rums. 

In sueba defile, the natural Ice-House in question is situated. 
On the south-western side there is a trap ridge of nalired per¬ 
pendicular rock, which, with the sloping ruins at the base, ap¬ 
pears to be four hundred feet higli; the parallel ridge which 
forms the other side of the defile is probably not aliove forty feet 
high, but it rises abruptly on the eastern side, and is covered on 
the other by wood, which occupies the narrow valley also. Thi.s 
valley is moreover choked, in an astonishing degree, with the 
ruins of the contiguous mountain-ridge, and exhibits many frag¬ 
ments of rock which would fill a large room. As iJie defile is 
very narrow, these fragments have in their fall been arrested 
here, by the low parallel ridge, and are piled on one another in 
vast confusion, forming a series of cavities which are Situated 
among and under these rocks. Many of tliem havO reposed 
there for ages, Os appears from the fact that small trees, (the 
largest that the scanty i>oil, accumulated by revolving centunes, 
can support), are now growing on some of the^e fragments of rock. 
Leaves also, and other vegetable remains, have accumulated 
among the rocks and trees, and choked the mouths of many of 
the cavities among the ruins. TMs defile, thus narrow, and 
thus occupied by forest, and by rocky ruins, runs nearly north 
and south, and is cum|dctc]y impervious to the sun's rays,‘ ex¬ 
cept when he is near the meridian. Then, indeed, for an hour, 
he looks into this secluded valley; but tlie trees, and the rofiks, 
and the thick beds of leaves, scarcely peamit bis beams to make 
the slightest impression. , 

It is in the cavities, beneath the mas$es of rocks already de- 
senbed, that the ice is formed. The ground descends a Httte to 
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the south, a small brook appears to have formed a chamwi 
among the rocks. Tl»e thick, and well consolidated, and 
its*gradual.it^ldng in tl|e warm season, causes a stream of ice* 
cold wafer lo'issue from this delile. This fact has been known 
to the people of the vicinity for' several generations, and the 
youth have, unce the middle of the last centusi^, been accus* 
turned to resort to this place in parties, for recreation, and to 
drink the waters of the cold-flowing brook. 

It was on the J23d*of last July (1821^, in the afternoon of a 
very hot day, when the thermometer wfis probably as high as 
85° Fahr., that, under the guidance of Dr Hough, we entered 
this valley, arriving among the trees, and in the imme¬ 

diate vic^iity of the ice, there was an evident chilliness in the 
air; and, very n^ar the icc, the air was (compared with the hot 
atmosphere which we hadyust left), rather uncomfortably cold. 
The ice was only partially visible, being covered by leaves, and 
screened from view by the rocks ; but a boy descending with a 
liatchet, soon brought up large firm masses. One of these, 
weighing several pounds, we carried twenty miles, to Newhaven, 
where it was exhibited to various persons, and some of it re¬ 
mained uninelted during two succeeding nights; for it was in 
being on the morning of the third day. 

The local circumstances which have lieen detailed, will pro¬ 
bably account for this remarkable loccdiiy of ice^ and scmrcely 
need atiy illustration or comment. 

This is not the only instance of the kind existing among the 
trap rocks of Connecticut. There is a similar place seven miles 
from Newhaven, ndhr tlie Middletown lioad, in the parish of 
Northford, and township of Branford. The ice here also, 
we are assui^), endures the year round. This place we have 
not viated, but we are asAired that it is at the bottom, or on 
the declivity of trap riSge. Several years age, wc had the 
ic'c of this place brought to us into Newhaven, in the hottest 
weatlier of mid-aummer. Like that of Meriden, it is very solid; ' 
liki$ tiiat also, it^s soiled with leaves and dirt; and al¬ 
though it is unfit to he put into liquids, which are to be swfd- 
lowed, it is as good as any ice for mere cooling. 

It is perhaps worthy of being mentioned, that an artificiaj_ ice- 
hou}% within the knowledge of the \%Titer, is situated on tlie 
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t(^ of a ridge of trap in Connecticut. The excavation was 
made simply, by removii^ the loose |neces of rock, which 
are here piled in enormous quantitiee^ but cotiposed of 
raents of very small size. These loose pieces of stoi^, with the 
air in. the cavities are better non-conductors of heat than the 
ground whi^ usuahy surrounds icc-houses; for the ice keeps 
remarkably well in this elevated ice-house. Perhaps this will 
aid us also in explaining the phenomena of the natural ice-houses 
that have been mentioned. • 

It may not be usei^s, before dismissing this article, to men¬ 
tion, that the roof of an ice-liou.se should be painte<^i white, and 
that it should be thatched with straw’^, beneath the ordinary 
wood«roofr The surface of the roof thus becomes reflecting, and 
non-absorbing, and the substance non-conducting in relation to 
heat. We can speak from experience of the efficacy of this ar¬ 
rangement. 


Aax. ^'K.t’^Description of a New (md Portable jEthrkiScope. 
By John Mukkay, Esq. F. L. S., M. W. S., and Lecturer 
on Chemistry, &c. 

The iEthric^c<)pe which I propose to describe in the follow¬ 
ing paper, is not only extremely sensible, but is also remark¬ 
able for the simplicity of its construction, and for its perft'ct 
portability. ' 

It consists of a ’lower glass-ball B, Plate X. Fig. 10., re¬ 
posing in the cavity of a stand. This balK contains alcohol or 
•ether tinged red, and is only about half filled widi fluid, A 
glass-stem CD, screws into this ball, or is adapted to it by 
grinding, and its lower orifice passes into the coloured Buid, 
say Jibs of its depth. This hollow 'glass-tube, into which the 
tinged liquid ascends, carries the scale as reprinted in the 
figure. The hollow brass spherical cup A, screws on at" top, 
and appears in the sketch protected by iCs lid. The atnall 
ball 5, which surmounts the tube, is screwed on in the cup, 
or ground to fit its extremity. The instrument is then com¬ 
plete, and so soon as the lid is removed, and the senri^nt-ball 
i'.i'cFftded in the cup, exposed to the sky, the coloured fiutd will 
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rise In the lube, and its height be determined by the attnehed 
scale. On replaxiing the lid, tlie effect is extinguished. The 
radiittion of jealdric frora^the surface of the sentient-ball to tlie 
heavciTs is thm clearly indicated. 

When the ohscrvation is completed, tlie upper glass-hall is 
taken off, and thereafter the spherical cup. The tube ■with its 
scale i.s then removed from the lower ball, which last being 
secured by a stopjier, the wdiole is put up in a small case. 

It is evident that die J?t!)riosci/pc now described, is easily 
converted into a Hygrometerfor this purpose it is tncrclv 
necessary to uiiscrctV the hollow spherical cup, and cover iho 
sentient ball 'vith muslifi or a bit of tissue-paper, and, tlie in¬ 
stant tills is moistened, the coloured fluid will begin (o ascend 
from below'. 

Ily merely coaling ihe lower hail with- China ink, or gliding 
»t, the instrument becomes eitlu r a Photometer or a Pyroscope. 


Art. XXJ.—JJr^rr/ffion of a Copper Battle-Axe found in 
Ratho Bo^\ and now in the possession of Avnunw V\ \t)- 
UKi,!., Es(|. P. R. S. 1 j. 

In carrying the Union Canal tiirongh Ratho Bog, on the 
estate of Bonnington, and coniity of Mid-Ijothian, it icas ne¬ 
cessary to execute sonu^very deep cutting at Wilkies Hid, at 

the head of the hog. ‘ • » 

After descending through nine feet of moss^ and seven feet 
of sand, tlie workmen came to the hard, hkack till-clay; and ar 
the depth of feet lielow its junction with the str.aturri of 

sand, they found the head of a Battle-Axe, ol an unusu.al kind. 

It consists wholly of })urc copper. Its length is fmr rnvhcs 
five-tenths and a ha^f Its maxhniwi breadth, or the chord of 
its circular cutting edge, is three inches ; and its least breadth 
two irwhes. Its cutting-edge is composed-as it w'crt* of two 
edgeS^f different inclinations ; and as it has no provision made 
in the metal for the reception of a handle, it must have been 

* Read before the Society of Scottish Antiqiwyrie.'!, Feb. 11- 1822- 
\pt.yj. NO. IS- APRIL 18f22. A * 
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fixed by a string, or some other means, into the cleft at the end 
of the handle, like the Steinbartes of Shetland. 

TL'he rep’esentation of it which is gi^n in Pla1^ VIII. Fig,>14. 
is reduced to about one-third of its retd size. * 

Among the great number of ancient axes in the Museum of 
the Sodety Scottish Antiquaries, there are very few which re¬ 
semble die present one in shape and structure; and there is not 
one of them which consists of copper, all of tliem being made of 
a kind of bronze or bcll-metal. • 

Out of five of tliese axes which have a resemblance to tlie 
one found'in Ratho Bog, three were found* in Scotland. The 
first, wlvch was discovered at Wauchton in East Lothian, was 
firesented to the Society by Mr George Rennie of Wauchton, 
without any description. Another, of less size, was presented by 
Mr Graliam of Gartmore; and the third, of intermediate mag¬ 
nitude, was found in one of the fields where the battle of Largs 
was fought. It has several deep spherical hollows in it, appa¬ 
rently produced by the action of some corroding material. 

The other two axes were found in Ireland. They were pre¬ 
sented to the Society by the Reverend Edward I^edwich, S'icar 
of Aghaboe, and are described and represented in the Collecta¬ 
nea de Rebus Hihernicis^ No, xiii. 

Although all these have a general likeness to tlie copper one, 
yet they differ from it in many particulars. They all taper 
much more rapidly, and their smaller ends are all less than 
inch in breadth, being only two-thircTs of Uiat of the copjjer 
axe, although tlic^r lengths vary from 5 to 7^ inches. 

The axe discovered in the bog at Radio possesses a peculiar 
interest, from the depth at which it was found. It must Iiavc 
been deposited along with the blue clay, prior to the formation 
of the superincumbent stratum oS sand; and must have existed 
before the diluvial ojierations by wlrich that Stratum was formed. 
Tjhis opinion of its antiquity is strongly conjBrmed by the pecu- 
diarity of its shape, and the nature of its composition. . * 

D.,B. 

EniNBTJRGH, \ 

February 18S2. ) 
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Art. XXII.— Meteorologieid Observations made at the Reu^- 
cV^e Observatory, Os^d, m the Years 1816, 1817, 1818, 
1819, 18^0,1821. Communicated by the Rev. A. Robert¬ 
son, F. R. S. Savilian Professor of Astronomy at Oxford. 

T? HE following Table shews the mean degree of cold and 
heat for every month in the years 1816,1817,1818,1819,1820 
and 1821, at the Radcliffe Observ^atoryj Oxford, Lat. 61° 45' 
S9 '.5. The degrees of cold and beat ware j^certained by a 
thermometer of Six’s construction. 



41 37 
39 34 
4‘) 

58 50 
60 504 
63 54 
68 5.94 
7!* 63 
67 61 
58 51 
52 474 
48 434 


Hence we Ikivc the Mean Tcnipemture foi^si.x years as fol¬ 
low's : 


« 816 , 

1818, 

1819, 

1820, 
1821, 


47.0 

48-04 

.50.12 

49.21 

48.29 

49.21 


Mean of Si.x Years, 48.645 

Mean Temperature, miculated from Dr Brew'ster's Forrnula- 
T == 8 I 4 cos. LaU - . - 50".44 

DiSbrence between this formula and observation, 1“.80 

Mean Tcmperatui’e aceotding to Mayer’s fonnuin, 

Difference between this fiwinula and observation, 

The difference between the observetl and calculated mean torn 
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perature will lie diminished by the correction due to the height 
of Oxford above the level of the sea. 


The following are tlie quantities of tflaiu that 
in the above years; ' 


fell at Oxford 



Inches. 

1816, - - - 

S'kSSS 

,<1817, * - 

19.36a 

1818, - - 

38.077 

1819, 

31.156 

1830^ 

1K7S7 

; 18%1, w 

25.110 

Moan Qu.inlity of Rain | 
for Six Years, - j 

f 

21.781 Inches. 


The funnel which receives the rain is on the roof of the eastern 


wing of the Observatory, and is about 20 feet above tife groujul. 


Art. XXIII.— Notice respecting Mr Baumh 's Ncio Dlscove- 
rie.s an the Magnetism of lied Hot I rati, <§-r. 

M R JIari.ow of die Iloyal Military Academy, m the pi'ose- 
cution of the inagnetical experiments in which he has been for 
some time engaged, has discovered another curious property, 
which de.serv£*s to be recorded. 

The first object of tliese experiment.^ appear.s to have been to 

determine the relative magnetic power of different kinds of iron 

and steel on the needle, and his result^ as connected with this 
• - * 
determination, art? as follows, viz. 



•pro. Power. 

• 

Pro. Power. 

Malleable Iron, 

100 

Sheer Steel, soft, 

- 

66 

Cast-Steel, soft. 

74 

Ditto, hard. 

- 

63 

Blistered Steel, soft, 

- 67 

Blistered Steel, hard, 

- 

53 

Cast-Steel, iiard, 

49 

A 

Cast-Iron, 

- 

84 


That is, the above number.s express the relative powers of these 
different metals in deflecting a magnetised needle from its natu¬ 
ral direction. Seeing that the har(|pst iron and steel had the 
least power, Mr Barlow was next desirous of ascertalnirtg what 
this comparative power might be, when heated in a furnace, and 
while each of the different specimens were thus rendered soft. 

results in these experiments are not so uniform as in 
the preceding. It is remarkable, however, that the rhapeablc 
• / 
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which hus hy Jur the greatest power when cold, has the 
least of any when heated; and that the cast-iron, which is the 
leebs^powen^al when cold,^s the strongest when hot; the increase 
of strdhgth in the latter case being nearly as 3 to 1. 

It was while pursuing these experiments with Mr Chm*les 
Bonnycastle, that the singular effect to which we have alluded 
presented itseifl It was observed hy both Jthese gentlemen, that 
between the tehite heat of the iron (when evj^y species of mag¬ 
netic action disappears^,^and the blood-red heat (when the power 
manifests itself so strongly), there was an«intmnediate action, 
while the iron passed through tlie shades of bright -red and red, 
which attracted the needle the contrary way to that when cold, 
or at the blood-red heat; that is, if the iron and compass are so 
posited that tlie north end of the needle is attracted towards the 
iron when cold, the south end will be attracted when the iron is 
red hot, and %nce versa; but as the red changes to the darkest 
shades of blood-red, the usual power of the iron commences, 
and the needle is deflected the contrary way. Moreover, this 
negative attraction is least in those positions where the natural 
cold attraction is the greatest, aud greatest where the hitter is 
the least, and greatest of all in that position where the cold at¬ 
traction is zero; that is, in the plane of no attraction, provided 
(of c()urse) the needle; is sufficiently near to the bar. The bars 
used in these experiments were' 25 iuclies in length, 1} inch 
square, inclined in the direction of the dipping-ne^cdle ; the tlis- 
tance varying from 5 to^ inches; but the nearer to the bar, the 
more obvious are the effects. In some of the exf>efiiments referred 
to above, the quantity^of the negative attraction exceeded 50^. 


Aiix. XXIV.-—Prtiri'ka? Huics for the Determination (f the 
Radii of a Dfruhlc Achromatic Object-glass. In a Letter to 
Dr BaEwsTEjt. Hy J. F. W. Heeschel, Esep F-R.S.L- & E. 
J^-c. ■ 

Deae Sir, * 

As you suggest that a popular abstract of the'results of my 
paper recently ptiblished in the Trahsactions of the Ile>ya] So¬ 
ciety * on the Aherrations of Compound Lenses and OVjsct ^ 
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glasses, may be of use to those who, without any large stodL 
of mathematical knowledge, take a practical interest in the 
perfection of the telescope, I think I pannot db betiter than en¬ 
deavour to Jay them before the public, through the medium of 
youi’ valuable Journal, disencumbered of all algebraical sym¬ 
bols, and expressed in language w’hich no artist can misunder¬ 
stand. .1 am well aware how formidable a barrier is raised 
against improvements suggested by theory, by expressing them 
in a manner unintelligible to the many and that, to- the artist 
especially, the sight, of an algebraic fonnula is apt to excite a 
degree ol' involuntary horror, a repugnancc'^to come in contact 
witli it, .which no assurance of its correctness or utility on the 
part of its author is capable of overcoming. For this reason, f 
have Ijeen anxious in the paper itself to separate the investiga¬ 
tions from the results as much as possible, and to avc«d the pe¬ 
dantry of presenting the latter in the abbreviated symbolic form 
adapted only to tlie former. At tlio same time, I am aware that 
this cannot altogether be accomplished in'a work destined almost 
entirely for scientific perusal, and I therefore 'the more readily 
etobrace the op{)ortunity you ofter me. 

The first thing ^esajntially requisite for an artist who would 
construct a refracting telescope by regulai* rules, by any certain 
process, independent of trials, is to know the materials he lias to 
ivork upon. The refractive and dispersive powers of die glass 
employed, or at least the proportion of the latter, are indispen¬ 
sable data, and. must be obtained before any calculation fVom 
theory can be made. The fonner is easily obtained, by grind¬ 
ing a small portion of the glass into a prism nr lens, and ob¬ 
serving the deviation of the most luminous rays, or die best fo- 
cu.s of the lens; but the latter, I am sorry to say, is an element 
whose detemiination presents grei t difficulties, at least when re- 
quired to a degree of exactness such ^ the purposes of the achro¬ 
matic telescope demand. In fact, the achromatidty of a double 
object-glass is itsdf so delicate a teat of the adjustment of the 
dispersive powers of the lenses, that w^T cannot expect to succeed 
to the required degree of nicety in ascertaining their ratio in 
any instance, without employing a mode of observation at least 
as deU<;ate. However, as this difficulty bears equally upon every 
- rdnstfaction of the telescope ever yet proposed, and as the best 
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artists do actually, previous to working their glasses, make sotne 
estimate of the ratio of the dispersive powers, on which to ground 
a cakiulation of the radii^^sufiideait for their own sali^Eaction, I 
may ai&ume, for the present, tliat a knowledge of the dispersive, 
as well as refractive powers of the media, may be obtained, re¬ 
marking, only, that when an optician has the good fortune to 
meet with a parcel of glass from one melting-pot, sufficiently 
pure for his purposes, it is well worth his while to bestow the 
utmost pains on the acClirate detem^ination of this most import¬ 
ant point. This will require the sacrifice of no portion of his 
glass capable of b(?ing used for large lenses, as neither the re¬ 
fractive nor disjwrsive powers of specimens made at one, casting, 
can be sitjyosed liable to such variations as materially to ofibet 
his results. A fragment cut from the comer of one of his plates 
will suffice, if properly used, for all his wants. 

The imperfections to which refracting telescopes are chiefly 
liable, are well known to originate in two sourcesthe want of 
projx>rtionality in the dispersive actidns of glasses of different^ 
kinds on the differently coloured. rays, and the spherical figure 
of the lenses. The former of these imperfections is demonstrably 
insuperable in the ordinary case of a double object-glass, where 
only flint and crown glass are used. The best we can do is to 
work the lenses so as to produce the same compound focus, not 
for all the rays, for that is impossible, but for the two brightest 
and stremgest colour.s in decided contrast with each other. 

From some experiments on the colours developed by crystals 
in polarised light T am induced to conclud<^ ftiat the colours 
we ought to take paitA to unite, in order to produce the whitest 
possible pencil, are the brighter red, bordering on orange, and 
that part of the spectrum where the blue is most vivid, and be¬ 
gins to pass into green. Suppoaag these rays perfectly united, 
all the rest will be nearly so, tod tlie two extremities of the spec¬ 
trum will both deviate one way from the exacit focus, while the 
intermediate |ioriion will deviate the other, thus pr<xlucing the 
phcnogpiciwm always observed in well adjusted achromatic telc^ 
wopes when thrown out of focus, viz. a |mrplc^or lilac, fringe 
surix)unding the image of a white object, on one side ol the fo¬ 
cus, and a green on the other. This is the criterion of a good 
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adjustment of the foci; arKl to go beyond this point, with tlie 
4^)rdinary materials, seems ho})eless. I would recommend, then, 
ro the optician who has been fortunate enough to procure fine 
specimens of glass, on tlie working of which he thinks it worth 
while to bestow much pains (especially if he should have enough 
'for several object-glasses), to determine the ratio of die disper¬ 
sive powers xif his flint and crown glasses, by a direct experi¬ 
ment on small portions of his materials, working them into a 
^mall object-glass, haying' the ratio of ihc local lengths of its 
’Component lenses, asunearly as he can guess, in the propt^rdon of 
their dispersions, but leaving rather a prejmnderance on the side 
t>f the crown or convex lens, and then by degrees reducing the 
curvature of one cif the surfaces of this, till he obtains the near¬ 
est iiossible approach to perfect achromaticity, i. e. till the purple 
and green fringes surrounding a white object on ;i black ground, 
af»pcar in it as above described, when thrown one way or the 
other out of foetus (using a pretty strong magnifier). Let him 
•then delerinine accurately, hj experiment^ the focal length of 
•each of bis two lenses, and dividing the one by the other, he 
will obtain a dispemive -ratio (ratio of the dispersive jxjwers), on 
Avhich he may calculate with pcrfeul security in liis future opc- 
lationa. If he know the exact radii of his tools, he may at the 
same lime determine the refracting pow ers of the media. 

These data once obtained, we are prepared to determine from 
theory the radii of tire several surfaces which, in a telescope of 
given focal length, shall desli'oy that itnperfection which arises 
‘from the sphefidkl figure. This problem is well known to be 
of the kind culled indeterminate, or admitting an inflnite variety 
of solutions. In consequence, an unlimited variety of coinbina- 
lions of lenses, free from spherical aberration, rnay be tlittct>vcr- 
ed; and to fix our choice among tthem, is a matter of* consider¬ 
able delicac\% as w ell as importance.* Various constructions have 
been pro[KJsed by difterent writers. Thus, D’Alembert has 
given one, in which he destroys tlie spherical alicrration, not 
mc^Iy for rays of mean refrangibilify, but for tliose of all co¬ 
lours; but this, however refined in theory, is quite useless in 
/practice, as is also anoUier instruction investigated by the sami* 
author, in which the abeiration of rays diverging from a point 

Vhc axis is aniiiliilalcd, and the field (so far as the object-glass 
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is coaceamed) rendered equally perfect in every part. Such rc- 
iinements must be regarded as merely visionary, correcting in- 
ciimvenienc^ which liave never been felt in practice, and leaving 
uns^tislicd other more'essential conditions, A much better con¬ 
struction was devised by Clairaut, in which the two internal siir- 
iaces are worked to equal radii, the one convex, the other con¬ 
cave, so as to admit of the two glasses being cemented together, 
and thus avoid the loss of light, by reflection at two surfaces *. 
Clairaut, however, has employed in his computations indices of 
refraction (1.600 and 1.55) higher, especially the latter, than 
what are now easily met Tvith ; and when the average values, 
those likely to occur most frequently, are employod, the con¬ 
struction bec*omes imaginary for the more dispersive kinds of 
glass; and within the limits for which it is real, the radii change 
so rapidly, as tx> render it difi^icult tt> interpolate between llieii* 
calculated values; so that this construction loses much of its real 
advantage to the artist who is no algebraist. 

In the construction proposed in ray paper, the destructioi;, of 
the spherical aberration is insured, not only for parallel rays, 
but also for those which diverge from objects placed at any mo¬ 
derate finite distance, so as to produce a telescope equally perfect 
for terrestrial and astronomical purposes. This is the condition 
introduced to render the problem determinate ; but the advan¬ 
tage afforded by it, would not alone be such as to induce us to 
adopt it, in preference to many others which might he devised, 
were it not that the l*adii resulting frt)m it are such as to satisfy 
other and much more important pi-actical ftoSditions, which may 
be shortly stated follows. 

The curvaturas assigned in this construction to all the* 
surfaces are moderate; more so, indeed, than in any other hi-* 
therto proposed on true theoretical grounds, for an aplanatic 
object-glass. • 

2dl?/, In this construction, the curvatures of the two exterior 
surfaces of the compound lens, of given focal length, vary witlv 
in extremely narrow lUnits, by any vaiiation in cither the refrac- 

-^ ^ - 

• Should Dr Wollaston’s ingenious mode of centering glasses, by the reflected 
images, ever come into general use (of which, from its /acility and neatness, there 
can he Utile doubt), ihi.s destruction of the interior uflcctioiis wUt an 

advantage, become a source of incomcmenfc, 

y * . 
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tive or dispersive powers,'at all likely to occur in practkse. This 
remarkable cmmtnsbmce afKiids a simple practical riile,'appli<* 
cable in all ordinary otscns, few calcniadn|^ the curvatures in arty 
proposed state of the data, and requiring only the use of theo¬ 
rems with’Which evCTy artist must be familiar, and, at all events, 
rendering^)it extremely easy to interpolate between calculated 
values. I have shewn in my paper, that adorible object-^ms 
wiU be nearly f’ree from aherraiim, promdrd the radius the 
essteridr surface of the crown lens be 6w7S, of the Jlint 14.2, 

the focal length cf the ccmlAnation being 10.00, and the radii 
if the interior surfaces being compiled from t/icse data, by the 
fbrmnlce gk>en in all elementary works on optics^ so as to make 
the focal lengths f the two glasses in the direct ratio of their 
dispersive powers. 

In this construction, the anterior glass, or that which first re¬ 
ceives the incident rays, is crown, and is double convex, of un¬ 
equal convexities, the flatter surface being placed outwards, 
while the posterior lens,' formed of flint-glass, is concavo-convex, 
having its concave surface applied against the posterior or most 
convex surface of the crown lens. The combination is repre¬ 
sented in the annexed figure, where the four surfaces are num¬ 
bered in the order in which the light traverses them, O iK'ing 
the object, and F the image formed in the focus. 



The rule here stated is giveq only as approximative, and will 
nt) doubt be sufficiently exact for ordinary use; but when object- 
glasses great size am! value are to be constructed, their radii 
must Ik ijOrnpiitofl mori’ strictly; and for this purpose I hiivc 
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fiubpined a tabic, calculated upon the rigorous foraiulee, the con- 
stmebon and lemplt^ment of which will be explained presently. 

Another practical advantage afforded by this construe- 
tioxf, is, that the two mterior surfaces aj^roacb in all cases so 
near to coincidence, that np sensible error can arise from neglect¬ 
ing their difference, and figuring them on tools ot ecpial radii. 
Indeed, for a dispersive ratio a little above the average, they 
would coincide t^jorously, and this construction would be iden¬ 
tical with that of Citiiraut above raen^hed; and so nearly is 
this approach to equality sustained throughout the whole extent 
of the variations in the data, that even when the dispersive ratio 
is so low as 0.75 : 1 (a case almost useless to consider), the dif¬ 
ference amounts to less than i/^th part of tlic curvature of each. 





















?56S ^ir Hcrschei m Achromatic OltjecUGlasseSy 


The dimensions in the above Table are computed on the sup¬ 
position of the ftxial length of the object-glass being 10; and to 
adjust tliem to any other assigned focal length, all that is *e- 
quired is to increase or diminish the radii here set down, irf the 
proportion of the assigned focal length (in inches, feet, or parts 
of any given scale) to 10 parts of the same scale. 

When the refractive powers of the two media are exactly 
1.524> and 1.585 (which are nearly tlieir average value.s) respec¬ 
tively, and the dispersive ratio is any one oi^ the numbers in the 
first column, this talde gives at once the exact values of the ra¬ 
dii required ; but when this is not the case, wc-musl proceed as 
follows; ,, 

Supjxise (for example’s salic) we would find the proper radii 
for the surface of an object-glass of 30 inches focal length, the 
refractive index of the crown lens being 1.519, and that of the 
flint 1,589, the dispersive power of the former being to tliat t)f 
the latter as 0.567 ; 1, <»r 0.567 being the dispersive ratio. 

The computation must first be made as for an object-glass of 
10 inches focus ; and first we must determine the focal lengths 
of the separate lenses. To this end, 

1. Subtract the decimal (0.567) representing the disjiersive 
ratio from 1.000; and the remainder, multiplitd by 10, is the 
focal length of the crown lens (in this case 10 x 0,433, or 
4.330). 

2. Divide unity by tlic decimal alxive mentioned (0.567), 
subtract 1.000 from the quotient, and mifitiply the remainder 
by 10, and we get tht focal length of the flint lens. In the case 

J>efore us, = 1.7635, and 0.7635 x 10.4:7.635 is the focal 

iT' U.ODi « 


•length required. 

We must next determine, by the t'lhles, the radii of the 1st 
and 4th surfaces for the dispersive ratios there set down (0.55 
and 0.60), next less and next greater than the ^ven one. For 
(his purpose we have 


Refractive powers given. 
Refractive pyvers in TaWe, 


1.524 


and 


3.589 

1.585 


Dilleronces, , —0.005 +0.004 

tlic given refraction of the crown being less, and the flint great¬ 
er,^tlian ihcir average values on uliich tlie table is fouuuecl. 



■Jlr Herschel^t Achromatic Object-Glasses* 

Looking out now opposite to 0.55 in the first column for the 
variations in the two radii corres^ionxling to a change of + 0.010 

in'^ach of the two refractions, we find as follows- 

• • 

1st Surface- 4ith Surface. 

For a change is + 0.010 in tlie Crown, + 0.0740 +• 1.0080 

For a change = + 0.010 in the Flint, —0,0011 —0.^3S 

But, the actual variation in the crown, instead of -j- 0.010, be¬ 
ing —0.005, and in the flint, instead of +0.010, being +0.004, 
wc must take the pr<Tpt)rtional pas ts of ^these, ciianging the sign 
in the case of the crown. Thus, we find the variations of the 
first and last radii to be, 


• 

For — 0.005 variation in the Crown, 

For +*0.004 variation in the Flint, 

1st Surface. 

— 0.0370 

— 0.0004 

4 th Surface. 

— 0..5040 

— 0.2013 

Tr)tal variation from both eauaes, 

But the radii given in Table arc, 

— 0.0374 

+ 6.7184 

— 0.7053 
+ 14.5353 

Henre radii interpolated, 

6.6810 

13.8300 


If we iiiterjiolate (by a process exactly similar) the same wwo 
radii for a disjiersive ratio 0.60, wc shall find ri'spectively. 


For — 0.005 variation in Crown, 

For + 0.004 variailon in Flint, 

Total Variation, 

Itadii in Table, 

Intcrjxilated radii, * - 


1st Surface. 

— 0.0338 
+ 0.0015 

— 0.0323 
«.7069 


6.G746 


4lh Surfacc- 
~ 0.5524 
— 0.2264 

^ 0.7788 

14.2937 


ia5l49 


Having thus got the radii cori’c.sponding tt> tlie act ual refrac¬ 
tions, for the two dispersive ratios 0.55 and 0.60, it only remains 
to determine tlieir values for the intermediate ratio 0.567, by 
proportional parts. Thus, 


» 1st Badkis. 

For 0.600 • 6.6746 

For • 0.550 6.6810 


4th Radius. 
13.5149 
13.8300 


DiiTcrcnccs, +0.050 —0.0064 —0.3151 

then say 0.050 : 0.867 — 0.550 = 0.017 :; — 0.0064 ; — 0.0022 
• and 50 : 17 :: — ^3151 : — 0.1071 

So that 6.6810 — 0.0022 and 13,8300 — 0.1071; or 6.6788 and 
13.7229, are the true radii corresponding to the given data. 
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Thus, we have in the crown lens, 

Focal length, - = 4,330 \ 

Radius of one surface, = 6.6788 > *' 

Index of ReAwrtion, = 1.519 */ » 

From which data it is easy to compute, by rules familiar to every 
optician, the radius of the other surface, which will come out 
3.3868. 

Again, in the Flint lens, we have, 

Focal length,^ - = 7.635 
Radius of o^e surface, = 13.7389 
Index of Refraction, = 1.589 

whence we find 3.3871 for the radius of the other surface. 

« ■ 

TJie four radii are tlius obtained for a focal ‘length of 16 
inches; and to obtain them for 30 inches, we have only* to mul¬ 
tiply them by 3, and we obtain finally, in the case pro^xisod, 

Radius of 1 St Surface, of 8d, of 3d, of 4th, 

20.0364 Inch. 10.1604 Inch. 10.1613 Inch. 41.1687 Inch. 

So that here the radii of the two adjacent surfaces scarcely difTer 
more than j^^j^th of an inch, and they may of course be ce¬ 
mented together,' sliould it be thought desirable. I t.iii. 

Yours, &c. 

J. F. W. IltiasciiEL. 
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(ContinucKl from p. 1G2.) 

« I 

Dec. 17. 1821.— A Paper by Dr Brewster was read, con¬ 
taining an “ Account of a nctv and extrUordhiary structure in 
the Faroe Apo^hyllitc^ 

On the same evening, a letter from* Professor Moll of Utrecht, 
to Dr Brewster, was read, containing an account of some new 
electro-magnetic experiments. This letter is printed in the pre- 
«Tent number, p. 220. 

1822, Jan. 7.—At this meeting the following Members \vere 
elected: f 

FOaeiGN .MEMBERS. 

M. Ampere, Paris. 

^ Van SM'inden, Professor of Natural Philosophy, Amsterdam. 

M. Shumacher, Professor of Astronomy, Copenhagen. 



Pr(Kcedw^» of the P^cd Society of Judinbnrgh, S7l 

ordinary MKMBER8. 

Francis Chantry, Esq. F. R. S. Lond., &c. William Bonur, Esq. 

Edward Troughton, Esq. F. R. S. Lond. Colin Mackenzie, Esq. 

Jainti; Smith, Esq. of JordanlftlL Rev. H. Parr Hainilton. 

A paper by Dr Brewster was read, containing an account of 
a “ JVeTe Species of Double R^raction y 

A paper by Dr Dyce of Aberdeen, containing an account of 
a singular case of Uterine Irritation, and its effect upon the 
mind, was laid before the society Dr Dewar was requested to 
draw up a Re|Tort. on this communication. 

Jan. 2].—Sir Ueorge Mackenzie read a pajxir “ On Ulc for¬ 
mation of Cahedomf"' which Ijp illustrated by the exhibition of 
his fine collection of sj^ecimens from Iceland and FaK)e. 

Feb. %. —Mr 1*. F. Tytler read a paper, entitled “ Biogra¬ 
phical Sketches of' some of the earliest of our Scottish Lawyers, 
preceded by a view rif the political condition of Scotland du¬ 
ring the latter part of the sixteenth century.” 

On the same evening the following gentlemen were elected 

ORDINARY MEMBBRii. 

Captain J. D. Boswall, R. N. .Tamo? Graham, Esq. 

Dr John Aitken. George Walker Amott, E^q. 

Feb. 18.—A paper by Mr Haycraft was read, “ On the 
Specific Heat if the GascsT From tiie experiments detailed in 
this paper, it appears, that the specific heat of all the gases enu¬ 
merated, is the same when they arc 1'rt‘ed from moisture; and 

. r 

that wdion they arc combinetl • with water, the^ have their capa¬ 
cities affected in certain regularly ascending ratit)s, as 1, 2, 8, 
and 4, dependent, It would appear, on the proportions of water 
with which they are cotnbined. 

On the same evening Dr Dewar read his rcjxirton Dr Dyccs’s 
paper. * 

March 4.—The following gentlemen were elected Members : 

FOREIGN. 

Piofessor Mous of Freyhcrg. * 

^ • ORDINARY. 

* - 

Rev. John Lee, M. D. Richard Saiimaf^z, I< «q. 

John Ayion, Ebq. of Inchdurnie. 

On the same evening, Dr Borthwick read a Notice rcUtiire 
to schnr Snrficnl Instnnnniin fnrnd of Pompetiy * 



P^&ccedings o/ the Royal ^ocicip (^‘Edinburgh. 

A notice bv Dr Brewster was read, “ Om the Structuj'c and 
properties of a vegetable mc7nhru>u\ h’nozo/t by the name of 
Rice Paper.'''* * 

On the same evening a notice was rfad, of “ Mr Barh’w’s 
discoveries respecting the Ma^'nctism of Red Hot Iron." 

The Ibllowing Works have been recently presented to the 
StXiiety : 

18 Volumes of the Memorie. della Soideta Italiana. By his 
Royal IIiohnc‘.ss the Archduke Maxhnilian, 

Iti Volumes of Memoircs dc VAcadcm'ic des Sciences. 

Byf die Royal Academy of Sciences of F;xris. 

80 Volumes of the f ransuc^iions of the Society Arts. 
By the Society for the Encouragement of Arts and Ma¬ 
nufactures in London. ^ 

20 Volumes of the Mc'moric della Realc Aecadcm-ic delk 
Scienze d't 'forlno. From the Academy of 'J'urin. 

A complete set of the J^ransaetions of the lAterary and 
Philosophical Society of Utrecht. From the Society. 

The Asiatic Researches. F'nnii the Society. 

Several Numbers of the Flora Ratava. F’rom tlie Kino- 
of the Netherlands. 

Dek‘iml>rc’’s Ilistoire dAstronomic Anciciincy ii Volumes 4to. 
F'rom the Author. 

Delambre’s 7 raid d'Astronomie, 8 Volumes. From the 
Author. 

Dr Hibljert’s Description of the Shetland Islands. From 
the Author.* • 

Memoir-H of the American Acadciny %ji7'ts and Sciences^ 
Vol. IV. Part II. From the Society. 

M. Ampere's Memoir on Rlectro-Mappietism. From the 
Author. ^ 

Prof. Schumacher's Asironomisohe Ilttlfstajeln for 1821. 

From the Author. ' 

A Sanscrit MS. By James Maepherson, Es<p of Belleville. 
Transactions of the Cambridffc Philosophical Society, Vol. I. 

From the jf'ocicty. ' 

Dupin's Voyages dans la Grande Bretagne, 3 vols. From 
the Author. 

z’ llMiSi's E.ssai Gcologlquc. From tlie Author. 

Degerando's Visiteai' des Pauvre.v. From tlie Author. 



Aut. XXVI.— ProcrcdhiffS of the Wernerian Natural Uix- 
Society. 

• J »• V 

rp 

1821, Nov. 17.— I- HE Secretary read two communications 
from Captain Scoresby /wwwr one containing further remarks 
on the impregnation of pieces of wood by sca-waier, when sunk 
to great depths ; and tJie other on the cause of the fogs preva¬ 
lent in tlie Greenland* seas. (Thp.se communit ations have al¬ 
ready apjxjarofl in tlie present volume of tjiis .lournal, pp. 115.— 

ns.) 

At the same meeting were read, 1. A letter from JV^r George 
Anderson of Inverness, staling correctly the Iwundaries ol a 
small district of Primitive Rocks, near Stromness in Orkney, 
the remainder of the islands being wholly of secondary formation; 
2. A letter from DrOudnev, inenlioniiig the principal objects of 
hi.s exploratory votage to Africa; anti, 8. A letter from Dr 
Riehartlson, the naturalist attached to the tn'erland Arctic Ex- 
|X?dition, giving an account of the geogiiostic features of the 
country wliich had been traversed. * 

Dec. 1.—Professor Jamo-stm gave a general account tif a pa- 
}ier tm the Crystallizations ol‘ Copper-pyrites, by M. Haidinger 
of Freyberg. ''Fliis will appear in the next part of the Sticiety's 
Memoirs, which the Council his recommended, for the future, 
to be published half yearly, in April and November. 

Dec. 15.—The Secretary read, 1. A notice reg.arding the 
Fossil jVninial of Whitb}', contained in a le^tt^ from the Reve¬ 
rend George Yoim^ to Professor Jameson : 2. Meteorological 
Observations niacle duyng a residence of some years on the 
north .side of Jamaica, by Dr Arnold; and, 3. Observations on 
the Temperatuie <yf the Oc^an at different depths; on the In- 
dication.s of the Wcatlier.afJtirded by the liarometer off the 
Cape of Good H«|h‘ ; and on the ITndcr Currents observable 
in the deep sea, generally flownng in a direction different from 
those of the surface;, Captain Wauchope, R- N. At the 
same* meeting, Dr Vule read some remarks or an imdescribed 
species of Rotang from Ceylon, of which he exhibited a speci- 
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mon, 530 feet in length, brought from the forests of Candy, by 
r. Vole, Esq. 

l)tT. 20-—Mr 'Grcville ccHmimnieated descriptions, v^tlh 
drawings of several Fungi new to Scotland, anti discovered by 
him chiefly in the neighbourhood of Edinburgh. ^J'he Secre- 
tary read, 1. A letter from tJio Reverend Mr Young of Whitby, 
giving an account of the Kirkdale Caverns, Yorkshire, in which 
numerous bones of the elephant, rlunticeros, and hyaena <K*cur ; 
and, 2. A letter regarding the progress of the Arctic Land Ex¬ 
pedition, dated lOth April 1821, at the wiriteT-hul of the expedi¬ 
tion, on tiie t>ut.-.kirts of the most remote wtJiods, Lat. G4.28, 
and W. Long. 113.06, being 133 miles directly north from 
Fort Providence, and 56 geographical miles south of Copper- 
Mine River, which had been visited by sonic of the party, and 
rcportctl to be navigable. 

182.2, Jan. 12.—Mr Grevillc read the Desci’i[)tion o£ a 
new specie.s of Griinmia f (7. Icucojjlava), detected hy him in 
the King’s Park, at h'dinbiirgh. 'I'lic Secretary read a com¬ 
munication from IVIr Selby of 'J'wizell House, mentioniug some 
rare birds which have of late years been observoil in Northum¬ 
berland ; I^ikcwise an account the district of country be¬ 
tween the rivers Jumna and Nerbuddah in JJindostan, by I)r 
Adam of Calcutta. And a letter from Mr Raid, civil engineer, 
describing the Girvan Coal-field in the soulli-west of Scotland. 

Jan. 26.—Profcs.sor Jameson read a communication from Hr 
Roue of Paris, dc'seriptive of the Rocks the North of Ger¬ 
many, and on the'&l'uircs of the Raltic, and ascribing to those of 
the granite and trap scries an Igneous origin. The Secretary 
read an account of the Diamond Mines of Punnah, by Dr 
Adam of Calcutta. And Mr Greville jirescntcd descriptions 
and drawings of two new plants ol' /he order Algfc, found in 
the neighbourhood of Edinburgh. 


Art. 'X.X.Yll.’^Procccdings of iJte Cambridge Philosi^)hical 
Society. ^ ' 

1821, Nov. 12.“~Dr E. 'D. Clarke, Professor of Minera- 
iggy, iaid before the Society a communication which he had re- 
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ccived from Dr Brewster, in w hith he states, that he has exa¬ 
mined with f^reat care a s}>eciiiiieii of Leelite, and found it ti> he 
an Irregularly crystallised body resembling hofnstone^ Hint, &c. 
and Slaving a sort of qiiaquaversus structure, or one in which 
the axes of the eleinentiiry particles are in every possible direc¬ 
tion. The alninina which leelite contains, give.s it quite a tlif- 
ferent action njxni light from any of the analogous siliceous sub¬ 
stances, anti thus an optical character i.s obtained, by which ii 
may be distinguished Vitli the grt. ite.st facility. 

A paper was read by J. i >kes, Dsq. oina {lecidiar case of the 
enlargement of thfc Ureters in a lx> 3 '. 

After detailing the symptoms of liie case tluriug Jii'e, frtnn 
which no satisfactory inference could be drawn respecting tJie 
, nature o? the disease, Mr Okes described die appearanee upon 
tlisscetion. 'The blatlder Avas be'dthy, but the orifices of the 
ureters unusually large, and -o tonued as to allow tiic free in¬ 
gress and egre^^s t)f nriiie I'moLigh dicin. The calibre of these 
tubes was in some parts larger than the rectum, and formtjjl 
convolutions not \ery dissimilar to those of the intestines. From 
all the circumstances of the case, which wi re traced back to the 
child’s iufanev, Mr Okes is induced to attribute the dilatation 
of the ureters, and ilestruction of the kidneys, to an original 
inaiformatiou of the vesical end of the ureters, and shews the 
improbability of its having bei n caused by the passage of cal¬ 
culi through them. 

Ahoi\ Notice dTau inrstauce of fossd hones foumf on the 

road betwt'en Slrcatham and vViJburton, mthti Isle of Ely, by 
Dr F, Thackeray. * 

A communication, l/i* the Ilcvcrcnd William Mandell, T>. D. 
of Queen’s College, on an improvement on the common nuxle 
of procuring potassium. the I'oimnon process, a consider¬ 

able inconvenience arises from tlie lute cracking and consequent 
fusion of the guti-barrel, winch contains the materials. IMr 
Mandell prevents this accident, by enclosing the barrel m a ^ 
tube of Avell burnt Stofirjiridge clay, whose di uneter is rada r 
larger than that of the barrel. ' 

A paper by William Whewell, Flsq. M. A.^ Fellow ol '1 ri- 
nitvg “ Oh the CnfstoUisatioit of lh'hfor Spar^'’ 
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Mr Whewell considers, in this paper, the formation of those 
macles of fluor which are usually brouglit from Aldstone Moor, 
piippose t^o cubes of fluor, whose f^ces are parallel, to p5tie- 
trate each other, and suppose the interior cube to revolve round 
its diagonal through an angle of 60 , the angle of the second or 
})arasite cube would then appear alK>ve the faces of the original 
cube or not, according to its position and magnitude. Mr 
Whewell then gives a formula, by which (when one cr 3 stal 
penetrates another, an|J by revolving round an axis through a 
<leterininate angle, makes its angles protrude above the faces ol‘ 
the crystal,) the position of the axis and angle through whicli 
it revolves, may be determined bv the measurement of the angles 
winch the lines of section and faces of the parasite cr^'stal make 
with the edges and faces of the f»riginal crystal. 

J. S. Henslow, Esq. M. A. of St John’s, commenced the read¬ 
ing of a paper on the Geology of Anglesea. 

.rhe term Micaceous Schist would perhaps include the whole 
series of the oldest stratified ivicks in Anglesea, which var^' con¬ 
siderably in mineral character, but do not allow f*f se}>aration 
into distinct flirmations. An exception is made in favour of a 
quartz-rock, which occurs in two localities in Holyhead Island. 

tj 

J’he real structure of this consists of a succession of contorted 
strata, rudely confonnable to each other, a flispijsitiim which it 
is difficult to perceive, except in particular [xisitions. There is 
a deceptive appearance resembling stratification, w'lhcli arises 
from the jiarallelism preserved between tht; scales of mica dis¬ 
persed through tfic'rock, causing an imperfect kind of cleavage, 
inclined at a considerable angle to the hodizon. This appears 
to arise from some effort of* crystallisation jxisterior to the ori¬ 
ginal depositions of the beds. The variety which succeeds this 
is a chlorite schist, whicli also apjwars, in certain situations, to 
consist of a certain .succession of beds or strata, and to have ob¬ 
tained a laminated structure |)ostcrior to their deposition, dif¬ 
fering, however, from that of quartz-rock, in being parallel to 
the strata, and consequently jiartakingHif the contortions w'ith 
which they areyiiiarked. Mica-slate and clay-slate are fimnd 
asscK'iated with the chlorite-i^ffiist, and pass gradually into it. 
The chloritc-schist is associated m three or fmir places with 
beterb^meous materials, among which are jiisper, dolomite, and 
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serpentine, intermixing with the greatest confusion. It alst» 
passes to a rock between homstonc and jasper. 

P>ec. 3.—A communication was read, by-the Reverend J. 
Cumming, Profes-sor ofTJhemislry, “ a remarkat)lc Huviiin 
Calculf/^\ in the j}osses.sion of Trinity College.’’ This calculus 
weigh.s 3^ ounce.s ; its spccHic gravity is 1.756, and it raeasure.s 
inches in circuniferencc. Its nucleus is lithic ; to this suc- 
cecd.s a considerable portion of the oxalate of lime variety, fol¬ 
lowed by layers of the triple crystals, covered by a thick coal¬ 
ing of lilhic, which is occasionally brc^cn by a layer of the 
triple crystals, and the external surface is principally comjiosed 
of the fusible calculus. Professor Cumming notices alsf) a cal¬ 
culus coinjx>sed oi vegetable matter and the phosjihates, fliund 
in the iittcsdnes of a horse, which weighs 64 ounces, and nuvi- 
siires 37 inches in circumference. 

Mr Hcnsl(iW prtjcectied with his paper on the Geoh)gy of 
Anglesea. 'fhe ch'onle-schist is sm-ceeded by clay-slate and 
greywacke, which generally possesses a laminated structure, 
the plates inclined at a very considerable angle to the horizon, 
and probably wholly independent of any origifiai order of de- 
jxjsition. In one place, the lower beds ol‘ greywacke assume 
the form of a conglomerate of rolled pebbles, which Mr Ilen- 
slow shews to he a deceptive appearance, the noilules being in 
fact <jf a eoneri tionary nature. Old retl sandstone oecur.s on a 
fine grained reil aiul gi'cen sandstone, but more generally as a 
brcccja, com|>osctl of* angular fragments of quartz and slate. 
The greater part appears to liave undergone* considerable alte¬ 
ration since its dep<#sition, having become more crystalline and 
compact from the ingredients running together, and in some 
places forming a homogeneous quartz-rock. This is the oldest 
formation in Anglesta, in which traces of organised bodie.s weie 
found. These consist of.the casts of small Aru)mite and other 
bivalve shells. The mountain-lime and coal-measures are foiiial 
conlbrmaf»le to the old red sandstone in one part alone of Angle- 
sea. In every other iiii>tance they terminate abruptly agamstf 
the* schist. The grit is observed to pcnctrat*^ the limestone m 
lai^e cylindrical ma^^scs, in the same manner a> gravel and sand 
penetrates the chalk. Strata of fine grit shew a tcndeiuy to 
assume a laminated structure oblique to tlic directiou #jf the 
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beds. A series of betls, composed ol’ limestone and shale, suc¬ 
ceed the last, apparently uncouformable to the coal-measures. 
These are characterised by the pi\‘valence of bittcr-s])ar anid a 
deep red tinge, flpou tliem is placed a nule «nass of argilla¬ 
ceous and siliceous materials, })resumed to belong to the lowest 
Ixids of the new rcd-sandstoiio. 

A jwrtion of a paper bv C. Jlabbagts Ks(|., M. A., was vciul, 
“ On the Use Sigfis in tniithcmaili'at ratsoning’'^ 


a«t. xxvui.—scientific intei.ligence. 


1. IMULOSOPliy. 

AsraoNOAn. 

I. Ckmict o/'1819, that sicins to have passed over iho Snn .— 
We liave already liad occasion (\^)]. II. p. f379.; Vol. III. 
p. 399.; and Vol. V. p. 210.) to give an account of this conu'i, 
which has been diligently observed in iVmerica as well as in 
Europe. Professor Eishcr ohscived it from the 2d to the 30th 
July ; and Mr IJowditch from the 3d to the 2-2d, and they dt‘- 
duced from their observations the follow'ing elements ; 

Prof. FLshcr. Air nowditcli. 

Perihelion distance, • - O.SSGGSTS 0.3363B()6 

Time of passing the Perihelion, .Tune 27. 

Mean lime at tirecawich, - IP' .'>0' 13*^ 30' 20" 

Iiiflinalion of orbit^ - - - 80“ 50' 17' 80" .56' 7" 

J. ongitude of Ascending Node, - 27.3 3f> 18 273 .54 32 

Place of Perihelion, - - 286 21 33i 286 27 11 

Motion diroct, - - ^ 

If the correctness of these elements is admitted, the comet, when 
it crossed the ecliptic, must also havp passed over the sun’s disc. 

Professor Fisher has given the folloivlug elements of this transit: 

« 

Mean time of apparent beginning of the Transit, June 25. 10'‘ 15' 20" 

Ditto of end, - - - 13 53 44 

Accorj^ig to Mr Bowditch’s elements'; the comet must have 
jmssec^nc centrcbl’ the sun's disc at 7 o'clock in the morning of 
June 26. at Greenwich.— Memoirs of the Americnn Academy 
Arts and SelcnccSy \o] it. p. 313. 318. 
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OPTICS. 

2. ]lfr HcrschvTs Eocpcrimcnts on Plagiedral -In our 

4iTi^\o 1. p. 371. wc liavg given a short abstract of IVfiv Hcrschel’s 
ingenious paper on Circular Polarisation, in whicli he announced 
the very important fact, that ilie direction of the circular jxilari- 
sation coincided with that ol the plagiedral planes, in no fewer 
than twenty-three crystals, without a single exception. Mr 
Herschel informs us that he has more recently examined thirty 
additional crystals of (juart/ from Moiyt Blanc, all of which ex¬ 
hibit the same relation ; so that the generality of the fact may 
now lie considered as estiibllshcd beyond a doubt. Mr Herschel 
has likewise ^obseiwcd the curious fact, that the number of pla- 
giedral^ crystals in which the planes have an inclination to the 
left, arc to those which have them in the t)pposite direction near¬ 
ly as 2 to 1. 

3. Nfiv Propert/j of ihi Onl^nurp Hay of' Cnjsiah iVitJt two 
Axes. —M. Fresnel has ivccmtly discovered, that in crystals walh 
two axes ol double refraction, the ordinary ray undergoes vt- 
riallons ol velocily and ri.‘fracti<»n, analogous«tcj the extraordi¬ 
nary ray, but ctnifined within less extended limits.— Hihl. Uni~ 
verscllc, Dec. 1821, p. 207. 

4. Sin n'iilar Kjfect Heat on the Colouring Matter Ruby. 
— In subjecting rubies to high degrees of heal. Dr Brewster ob¬ 
served a very si)igular eHect jn'tHiueed during their cooling. At 
a higli temperature,nhc Red Ruby becomes Green ; as the cool¬ 
ing advances, lln.s green tint gradually* ^iwle.s, ami becomes 
liroxon, and the PMlncss of this brown tint gradually increases 
till the mineral has Recovered its primitive brilliant red colour, 
A green ruby sulfejxxl no change from beat; and a bluisli-greeii^ 
sapphire became much paler at a high heat, but resumed its ori¬ 
ginal colour by cot)ling. * 

• 

KT^KCTRICITY. 

5. Sing^ilsir Effict of Lightning at Genexm .—Professor Pict|it 
ctynmunicated to the Ifclvetic Society an account of a singular 
effect produced by a stroke of lightning on tlje 3d of Jnly lAst. 
The house had no conductors^ but its rool’ was covered with 
while iron, and had bars of iht* same metal communicating 
with the ground. The stroke of lighlnii’^ did no damage 
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to the lioiist*, hut the lightning purforatotl a piect; of’ white iron 
with tm) hoks, of an inch in diameter, and five inches distant; 
and, what was very remarkable, the bur^ at the edges of tfu; fu^s 
wer-c hi ojtjiositc direction^'. Hence, ah Professor Pictet remarks, it 
ap]x;ars to follow', either that the electric fluid has passc^d through 
the white iron, forming one hole, and, after moving five inches 
along it, lias penetrated it again in lui opjmsite direction ; or that 
two currents of electric fluid had moved simultaneously in op¬ 
posite directions, and at the distance of five inches from each 
other. 


MKTEOH ULOCV. 

6. J/r Hoxeditrh on the Meteor of Nov. Jsil. 1819-—Mi' 
N. Bowditch has published, in the Memoirs of the American 
Academy of Arts and Sc iences, a very full account of the large 
and brilliant meteor which was seen on tlic 21st Noveinln'r 1819, 
at such a height above tlie eartli, tliat it was visible at the same 
time in Danvers, Massachussets. Baltinioiv and Maryland, by 
persons above 380 miles distant from each other. The size was 
ec^ual to that of the moon ; its first appeaiance was marked hy 
a quantity of falling sparks; and two minutes after losing sight 
of it, a rumbling noise*, like distant and protracted peals of thun¬ 
der, w'as heard for iqiwaE'ds of 90 sec;on<ls. 'Pile light was c!cjual 
to that of the sun w'hon just emerging from the horizon. By 
comparing the various observations which we re made on this 
meteor, Mr Bowditch assumt\s the following placvs of the me¬ 
teor as those which on the w'hole will best satisl'y the aggregate 


of the observations'- 

At iti, appear- <> At its dis- 

aiice. appearance. 

Latitude of the Meteor, - 40" 23' N. ' 39'“ 11' W. 

Longitude of ditto, • - 74 34 W. of Greenw. 76 3 

Height above the Barth’s surface, 38 miles, f 22 miles. 


Its apparent direction over the earth’s surface was netirly 
S. 44° W. Tile duration of its appearance was about 16 se- 
c^onds, and its xiekteky was about 7^ mUes per second. Its ac- 
tiijd diameter appeared to be about 27i() feet, or nearly hcdfl a 
mile, 

4 • 

7. Itcmarknbh Aurora Borealis seen in Seotland. —On 
nesday evening the 13tli February 1822, Sir George Mackenzie, 
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I • ' 

while (ravelling between Forres ami Nairn, obsmecl between 
seven and eiglit o’clock a A try sing'dar aurora borealis, of which 
he 4as favoured us with the following account-: “ l^lween se¬ 
ven and ei^-lit o’clock in ttic evcuiiiir of Wednesday, my eye 
inst^mtly attracted by a brilliant arch of li^hl above the northern 
horizcjn, extending, as nearly as I could guess, about 60°, and 
in breadth about 6° or 4°. Above this iumiiious arch was an¬ 
other twice the breadth, Init \erv faint. After I bad admired 
this phenonteiion for :g)t)ie tliue, a suJfien burst of light broke 
forth at llic cast end of'the u' cli, and quicjvly assumed the form 
and motions oi an (jidinary autora. J'liis change proceeded 
With coti.sidcraMe rajjidilv cusl to wt'.-,!, uniil the whole was 
involved in fafilastic inovenu'nis a''d c<a'uiscaiion.s. This aj^- 
})earance Continued for smne time, and at last settled intlie usual 
* forms of an auioi'a boreal is, the movenieius becoming scarcely 
percepUble. The masses of light gnuhially dispersed; and al¬ 
ter the lap.se of about ihrcL' onai'lers o]‘an hour from the time I 
first ob.scrved the luniltious areh, the wlioie had assumed the 
forms of two contiguous and broad arches ol i'anit light, liow 
long this appearance tontimied, 1 do not knov^, my arrival at 
Nairn having }ml an end to my ('b.servations. I should have 
remarked, that die top.s of the areluis were always directly under 
the Pole star. The sky uas clear; and on rny arrival at Inver¬ 
ness it was freezing. This was about eleven o’clock.” 

8. Meteoric Fire hi the Ma^'nli of the Chiq'clh -aua'-PlanchC'S.— 
In a marsh of this name in the department of the Aube, M. Doe, 
on the evening of the i^Oth May 1821, obsA'\Td a (piadrangu- 
lar pyramid of lighb'lif a pale red colour, approaching to white. 
Ufxui going to the marsky ground from which it arose, he found 
that the greatest height of the pyramid was from ten to twelve 
feet, and that one could read by means of its light, which wa.s 
not accompanied with any lifleat. At the end of hall an hour, it.s 
altitude diminishefl, and it broke down into patches of liglit 
three or four fexjt broad, dispersed over tlie surface of the marshy 
ground. The light dic^ »ot completely disappear till alxuit 
threeVclock in the morning.—-JbwTiaZ dc Ph/jsa^ue, Sept, 1821, 
tora.’xuii. p. 236. 
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10. Exiraordinm-y Siorm (^liain at CaUlcill m N. America. 
—^Oii the 26th July 1819, a very remarkable aod unusual storm 
'■ of rain took phu^c at Catskill, on the^west side of the Hudson 
River, and abofat 120 miles north from the city of Mew'York. 
In consequeneb of the mtH?ting of two black clouds, acr*nipa; 
nied with thunder and lightning, a dreadful rain fell, sometimes 
. in ISr^e drops, sometimes in streams, and at other times in sheets. 
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The quantity of rain that fell was estimated, from very good 
data, at fifteen Inches, —a quantity nearly equal to what fails in 
many places during a whole year. lu some place/^within^jthc 
limits ot the storm, eigl^een inches is supposed to have fallen; 
and Mr Dwight calculates, tliat, in the month of Ju*ly, the quan¬ 
tity of rain that fell amounted to twentif-four inches. The de¬ 
vastations committed by this storm were tremendous", but as 
they are only of local interest, wc must refer the reader for an 
iiccount of them to the Jimcricnn Journal if Science, vol. iv. 
p. 124,-142. 

11. Salt Storm in North America of the 3d September 1821. 
—The dreadfpl gale Avhich blew at Newhaveu from tht S.M. gi’a- 
dually increased from noon till dark, when it raged with tremcn- 

, dous violence, and continued till near midnight. “ It terminated 
very abruptly, and passed in a very short time IVom ii luirricane 
to a serene and sUr-ligbt night Neaj* midnight, a loud report 
was heard by many, and it wa^ observed that tlie wind ceased 
immcdiatelv after."' Next morninji, the windows were ff)und ct* 
vered witli salt; the trees exhibited a blasted Ipliage ; in a few 
hours, the leaves })egan to shrink and dry on the windward side, 
and after some days the dry leaves fell, as they ordinarily do in the 
latter end of November. In October, the loaves re-appeared on 
the windward side of llie trees, new hlossom.s were put forth, and 
the water-melon and the cucumber jn’odneed new fruit. lu 
some instances, the mature fruit was found on the same tree 

3 

with the new' blossoms. On tlie morning after the lonipest, llu* 
leaves were perceptibly saline to tlie tasti' at Hebron, 30 mile.s 
from the sea ; and it*is stated, that the .same effect was obser\’cd 
at Northampton, more* than 60 miles inland.—See American 
Journal of Siience, vol. iv. p. 172. > 

12. Ilenmrl'ohle Falloftfie Barometer on December 25. 1821, 
at Geneva, and % Scotland. —In the Bihliotheeiue Universclh’ 
for December 1821, Professor Pictet has given a very inte¬ 
resting account of a m<|3t unusual fail of the barometer, wdiich^ 
took,place at lialf-past onh o’clock of the nfioKning of the 25th 
December 1821. The mean height of the barcKicter at Geneva 
‘is 26 inches 11 lines French mcasflre ; but on tlie morning of tl)e 

25th, It fell so low as 25 inches 8 lines, which is lower t!j»n*it w'as 
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liver known to have fallen before. In the year 1768, it had 
fallen to 25 lnt*he.s lOf lines; and M. J. A. Dcluc remarked at 
the time, tKat this was low'cr than it had been known in the Anc- 
niory of man. On November 22.17681 it sunk to 25 incheti lOi 
lines; and oft January 18. 1784, it likewise fell to 25 inches 10^ 
lines. The remarkable depression of the barometer which took 
place on December 25. 1821, was accompanied with a violent 
storm of thunder, lightning, wind, rain and hail, and seems to 
have been universal over Europe. Therfollowing observations 
made in Scotland, \v\}\ shew that the depression was simulta¬ 
neous throughout all Scotland, and took [)lacc*on the same day; 


Heigfht of the Barometer- Days on which the Baro- 


Inch. loth. 

meter was lowest in 1821. 

Huntly Lodge, Aberdecnshiie, 

27.8 

Dec. 25. * 

Islay House, Argylesbire,' 

28.5 

Dec. 25, 26. 

Kinfauns Castle, Perthshire, 

28.12 

Dec. 25. 

Castlesemple, Renfrewshire, 

27,3 

Dec. 14, 15, 2.5. 

Inehbonny, near .ledburgh, Roxh. 

27.9 

Dec. 25, 

Mount Annan, Dumfriesshire, 

28.0 

Dec. 25. 

I n vei ness, 1 n verness-shire, 

28.3 

Dec, 25. 

Clachnacary, near Inverness, 

28.0 

Dec. 25. 

Stowe, Mid Lothian, 

29.19 

Dec. 25. 

Alderlcy Rectory, (Cheshire), 

27.85 

Dec. 25. and 28. 

Canonmillb, tWftr Edinburgh, 

28.;W Syinpies- 

Dec. 25. 

Edinburgh, 

28.1 

Dec. 25. 

13. Fall of a Meteoric Stone at Juxmias 

in France.-—‘On the 


15th of June 1821, about 4 P. M. a meteoric stone, weighing 
220 lb. fell at Juvinas, N.W. of .Viviers, in the department of 
the Ardcche. It sunk five feet into the ground. Its surface 
was covered with a sort of glaze. Beford^ it fell, it appeared 
like an enormous mass of fire. Its fall*was accompanied with a 
continued rolling noi.se, and four distinct detonations. The 
sky was clear, and the sun shining <I)right.—Sc*e the Journal dc 
Physi^ite^ tom. xciL p. 463. ** 

14. Meteork Stons in Courkmd .—Between five and six 
o’clock of tlie evening of the 12th July 1820, a fire-ball, about 
the size of the fu|J^ tnoon, and burnin|^ virith a reddish flami? and 
tint, was seen moving slowly from S. to N. After describing 
an arch of lOO'’, it became extinguished, and its extinction was*^ 
foUo^;e^l with a noise like three rapid discharges of great gun.s. 
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or fire of musquetry, and a continued rolling. At that moment, 
a stone fell al)out 3^ German miles from the ctmntry palace 
of’Lixna, in the circle^of Dunabcrg. The stone penetwtted 
feet into a clayey loam. It weighed 40 lbs., hj^d the smell 
of gunpowder, and was hot to the touch. At the same time, a 
large Ixidy fell about four worsts distant into the Lake Koluji- 
schen with a hissing noise, and dashing the spray high into the 
air. Three wersts in the opposite direction, something fell inU> 
the river Dubna, which made its Winter turbid for alamt an hour. 
The analysis of this stone is given in p. 389- 

. II. CHEMISTRY. 

15. i^i the Comhination the Karths with Platinum,, — 
By John Mcuhay, Esq. Lecturer on Chemistry. 

In the Annales tie Chlmu\ are givet) the result of some experi¬ 
ments by M. Boussingalt, fronj which it appears, that Silk a 
may be made to combine with Blatinum and Iron. Wjlh the 
latter metal I made no experiments, but .several with plalinimT, 
which ]>rove, that not only silica may be made*U> combine with 
it m the formation of its alloys, but that the earthy combination 
is not exclusively confined to silica, as I have in like manner 
united Alumina, Zirconia, Glammia, Baryta, By this 

statement, it must be evident that the clas.s which annprises the 
alloys of platinum is capable of great extension ; nor have we 
an^ authority tt) limittthe combination of earths to platinum, or 
even to steel. The conclusions of Cloult* lAid of Boussingalt 
receive alst> coufirniJjtion from the following remarks. 

It may be remarket^ that what M. Boussingalt referred to , 
earlxm, from its tiiking fire, &c. miffht have been silica; for, if . 
a portion tif pure silica be jjiut on paper, and the paper set on 
fire, the silica will be also jgnited, and it finally becomes bi'owu, 
giving off delicate, streams of minute sparks, and the silica thus 
recoiling on the paper, by the advance of the flame i.s thrown 
into beautiful undulations or waves. Both the pmtoxide anc/ 
deutoxide of Barium, under similar chcumstances, inflame like 
nitrate or oxyinuriate of potassa. I have, already stated, that if 
amimony, bismuth, zinc, tin, &c.*be wrapped up in,platinum- 
foil, and held in the flame of a spirit-lamp, a brilliant •ignition 
ensuc.s, and the fusion of the alloy is complete. ■ I ust' a metal- 
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lie plate oil the neck of the spirit-lanip (if of glass), to save it 
IVom the fracture which woiiltl ensue from contact of the fused 
gloknile. In using ::hu\ some caution js necessary ; tlie igniflon 
is exceedingly fierce, accompanied sometimes by a pn^ectile Ui- 
teralforce imparted to tliernew alloy. In one instance, it struck 
me on the breast ■with considerable power, and perforated my coat, 
which happened to shield me. In combining the earths with pla¬ 
tinum and other metals, I employed the jtrocess adverted to, and 
succeeded. I shall confide myself at presefit to those of platinum 
and antimony. It is by no iTJeans a que-stion with me, that the 
difference observable in steel is attributable to the species and 
quantity of earthy matter that enter into the conibination; ami 
a series of experiments on the fusion of iron, and the various 
earths, particularly lime and silica, iniglit lead to conclusions of , 
great practical value. Perhaps, also, our other alloys might in 
like manner be improved. As all may not have at e^^ery mo¬ 
ment the command of a wind-furnace, v hen the mind suggests 
an experiment for trial, the simple method recoimnended may 
enable the expepmenialist to examine', with little trouldc, an e\- 
ten.sive list of the alloys of platinum at any rate. 

It seems to Ixj an interesting intpiiry, whether the earths 
combine in the form of oxides, or unite by iheir metallic bases. 
From the earths in my experiments being shut up and closely'^ 
surrounded by the platinum-foil (allowing no exit for expelled 
oxygen), it should seem that tin; former is the case; while, on 
the other hand, it may he consicliTed absorbed in the ienilion 

' * t " " 

which ensues. 

Platinum, Antimony, Charcoal (fine levigated, from the be¬ 
tel-nut) and Silica, gave a button imprt-'ssed with difficulty by 
the knife, and granular. Crushed in a stecl-niortar, it was re¬ 
duced to pow'der, the particles of wfcich were very brilliant. 

Plaiinum, SiAka and Antimony, 'byarly similar. Parts ca¬ 
pable of imperfect extension by the hammer; and sometimes on 
t^the edge so hard (perhaps from an imperfect combination of the 
silica) as t«) .scratch glass : less brigliUtfian the preceding alloy. 

PUiiinivni, AntimAfty and Zirconia. The ignition here w'as 
extremely beautiful, and t^ie j(usion of the whole was more com--"' 
plete than any tried. It was crushed by llic steel-mortar, and 
presented brilliant facets. The fused globules were exteriorly 



^ ^ Chevmtry. S87 

spotted with very minute and sparkling crystaHine points. This 
alloy was less silvery and briHiiUit than that with silica and char¬ 
coal.'* 

Gltfcina^ Platinum and Antimuny^ —had a colour not unlike 
a S})eclmen of native nickel from Hesse in my possession, or 
intermediate between pure nickel and refined silver. Scarcely 
abraded by the knife. Crushed in the steel-niortar, it was 
less granular and angular in its parLicles llian the preceding. 

Alumina, Antmiwiy find Platinum, veyy much resembled the 
former, but was a shade darki'r in colour. • 

The alloy with Silica, charcoal, potassium, antimony and pla¬ 
tinum ; and that with zirconia, yoiassium, &c. seemed to differ 
little from those loitUout potassium. The potasiaum burns be¬ 
fore the fusion of the alloy takes place, and perf<)rating the pla¬ 
tinum-foil, escapes in llie character of flsmie, so that it would 
only preserve the reduclion ol the earthy oxide. 

The combination of '/,inc, Platininn, and Protoxide' of Ba¬ 
rium was ragged, scoriaccous, and ^ery liard. 

* 

16. Apparent convcrsuin of Cast-Iron into Plumhago. —In 
the last number of the American Journal of Science, Professor 
Silliman has given an account of a six-jx)und shot found at 
Newhaven Harbour, and supposed to have been there ever since 
1779, which was encrusted witli a shapeless, rusty brownish 
substance, unetuous, scctlle, and heaving a maj'k on paper like 
plumbago. \'^arious fayts of the same kind have been ob.served 
in this country ; and very recently Mr Hatchett obtained from 
Mr Whidbey at Plyjjnouth a portion of a cast-iron gun wliich 
had been long immersed in sea-water. Mr Brandc found it to 
con.sist of Oxide of Iroi*Sl, and Plumbago 16; and he attri¬ 
butes the rapid decay and change in the cast-iron “ to a galvanic 
action, the plumbaginous erhst in contact with the cast-metal 
producing an clectijo-motive combination, aided by and jMfomot- 
ing the decomposition of tlie setuwater, and of its saline con¬ 
tents,”—Sec Quarterly Journal, vol. xii. p. 407. The late Mr ^ 
Jame$ Watt long ago remifrked this change ii^ Cast-iron, in the 
pumps of his steam-engines that had been expop^ to the action 
<3* salt-water. 
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17. On ike (Uffi'rcncv hehcccn Sen and Lnnd Air. — Hjiviiio ' 
learned that on the Bahic- asthmatic invalids were much betlei 
at §ea than on shore, M. I'ogil ana lysed tlie air a league from 
the shore, and conclmlt cl, 1. I'hat the air alcove the Baltic, a 
league from the shore, contains less carbonic acid than the ordi¬ 
nary atmosphere, and carbonic acid probably diminishing as 
we recede from the land , and, ‘A. 3’hat the same air contains 
muriates in greater or lesser tpi.-uitities.— Joi/rn. de Phnrm. 
Oct. 1821. 

18. BcrzeUiiii a Anu)ij dfi ofC 'ri/iii lUist d Calnm i ne iij' L i . 
—This mineral, the eh etrie oxide of zinc, was fouml to <‘ontain 



Experiment. 

Theory. 

Silica, 

24.9 

26.23 

Oxide of Zinc. 


66.3/ 

Water, 

7.4a 

T.40 

(Carbonic Acid, 

0.4.^ 

-- 

Oxide of I.ead, 

0.2s 

100.00 


<a>.9S 



19 Count IXOtifivon's Atiali/.si.s of Chondrodlte. —7'his new 
mineral is found near l*aigas ui Finland, interspersed in granu¬ 
lar lime.sione. It occurs iti urains the size of a pin-head, and is 
of a wlne-vellow colour. l?s|>ec gr.nitv, 3.18. Its ingre(r''‘nls are. 


S)ina, 


Alagrifsja, 

• 54.0 

Oxide of [too, 

5.1 

Alumina 

- , 1..5 

Pota.sh, - ' 

0.86 

Mangaiic.se. 

a trace. 

99.46 


520. Mr frv'ni^‘'s Anah/sin ofiii£ FoVdded Sulphido-Carhonnte 
of Ceud*. —100 Grains of the foliated Siilphalo-earbonate of 
T.ead were treated with dilute nitric acid ; a brisk effervescence 
n)ok place, attended by the dcp)siti<)n of a wltitc powder, which 
appears to lie sulphate of lead. This powder, on being sepa¬ 
rated bv the filter, weighed _ _ - 29 grains. 

'J'he lead in the jutric solution was‘precipitated by < 
sulphuric add, and when filtered, weighed 73 , 

■ 102 


Sec our Inst Number, p. IBit. 
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If the soluble part t>f the ore was iu the state of carbonate, it 
t>ught to have gained 5 or 5^ grains by being- converted into 
sidphate, in which case th^e will be a loss of 3 per cent. 

21. M. Johns Analysis of Meteoric Iron and Metetyric Stones 
—The following are M. John's analyses of Meteoric Iron * ■ 



Iron of Palla.s. 

Iron of Elbogen. 

Iron of Humboldts 

Iron, 

90.0 

sr.s 

91.5 

Nicke), 

^5 

9.75 


Ciihait, 

2.5 

1.85* 

2.0 

Chromium, 

1 race. 

• 

0.0 

trace. 

Manganeses. 

0.0 

1.9 

0.0 

a 

too.o 

J00.0 

100,0' 


The folk*wing are M. John's analyses of the Iron obtained by 
ulie magnet from Meteoric Stone.s pulvei-ised : 
iro!i fnmi iM-'ieorolirc 



lit <'h.itto'iav. 

< •; I. 'Aiglc, 

Of Sienna, 

imp. 

92.72 

92.72 

92.72 

Nl'-kel, 

5..i 

.5..? 

r>.i 

Sulj>lu;!, 

1.0 



roiiait, 

t’hrorn.'. 

0.7 S » 
trace, i 

t 

■Quantities t< o snial? to be weighed. 


I (Xi.OO 




fund 


22. M. Groff hud's Aintlys-is of ihc Mclcorlc Stone of Cour- 
'J'liis meteoric stone, the f.ill of vhich is dc.scribcd in 


p 38T consisted of the foilowinir inirredieiits 


Iron, . • . 26.0 

Nickel, - 2.0 

SulpAir, . 3..^ 

Silica, ^ . . .33.2 

Protoxide of Iron, - 22.0 

Magnesia, - .. 10.S 

Alumina, • - 1.3 

Chromium. * - 6.T 

Lilne, - - . 0.5 

MangAnCfe. , a trace. 


• . 100.0 


• • 

9,^. ^New Blowpipe —Professor Green has published an ac- 

co\int of' a new Blowpipe in the American, Journal Science, 


• See this Journal, Vol. I. p. 232, 233, 

vor, vj. NO, 12. ^PRii. 1822. 
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vol. iv. p. 164. The principle, however, is not new; and an 
Hislrument almost exactly similar to it was published by jits in¬ 
ventor, John Farey, Esq. /unior* in \he article Bhwp^ipes in the 
Edinburgh Emyclopadiay vol. iii. p. 615. 

HYDEOSTATICS. 

24. Specijic Gravities of different Bodies .—The following 
Specific Gravities have lieen taken by MM. Roger and Dumas 
with great accuracy :' 

' Spec. Gray. Spec. Grav. 

Ice, - . 0.950 Caustic Lirrie, - 3.0S 

Silica, , - - 2.650 Carbonate of Lime, - 2.717 

Boracic Acid, - - 1.830 Anhydrous Sulphate of Lime, 2.960 

Amenious Acid, - - 3.69B Crystallised Sulphate of Lime, 2.322 

Protoxide of Copper, . .5.749 Alumina, - - 4.200 

Oxide of Bismuth, - 8-449 Ncpheline, Silicate of Alis.. 

Oxide of Lead, - . 8.010 inina, - - 3.210 

Peroxide of Mercury, - 11,29 ‘ .Sulphur, - - 3 036 

III. NATURAL HISTORY. 

« 

MINERALOGY- 

25. Cave of KirJcdalc in Yorkshire. —Some time ago a short 
account of the di.scovory of fossil remains of the hy:ena and olhci 
animals in a cave or lissurc at KirkdaJe in Yorkshire, was 
read before the Wernerian Society. This interesting spot 
has been examined with great care by ^Professor Buckland, who 
has communicaied the results of his inquiries to the Royal So¬ 
ciety of London. The fissure or cave, it is termed, extend.s 
300 feet into a solid oolite rock, and yaries from 2 feet to 5 feet 
in height and breadth. Its bottom is covered with a layer, 
al>out a foot thick, of mud, which is partially encrusted with calc- 
siuter. It is in this mud that the fossil animal remains are found 
imbedded. The bones arc in a nearly fresh state, still retaining 
their animal gelatin. They are mostly broken and gnawed 
in pieces, and are intermixed with teeth. Portions of the dung 
of the former'inhabitants of this fissure were met wi'A, and 
which, on ex^nination) was found to have the chemical | roper- 
lies of the faeces of tW canine tribe, and in its external aspect 
agWifcd with that of the hyaena. The fossil remains fcamd by 
Professor BUekland were of the following nni'mnls, viz. hyaena, 
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t?lephaiit, rhinoceros, hippopotamus, deer, ox, and water-rat; 
the |bur first belong to species noi^ extinct, but of the others do- 
thingfis said. It is evident fbat animals having the magnitude 
of the elephant or rhinoceros, could not enter a ffesure so low 
and narrow as that at Kirkdale; and it appear!^ probable, that 
these bones could not have been floated into the fissure by means 
of water, otherwise they would not only have suffered from at¬ 
trition, but would be intermixed with sand or gravel. They 
must, tlioreforc, have been transported ^hither in some olhef 
way Professor Buckland conjectures, that they were carried 
in for food by the hyaenas, who appear to have been tlje sole in¬ 
habitants of th6 den. The smaller animals may have been car¬ 
ried in oiAire, the larger ones piecemeal; for by no other means; 
‘Profess»)r Buckland remarks, could the bones of such large ani¬ 
mals as the elephant and rhinoceros have reached the furthest 
recesses of so small an opening, unless rc>lled thither by water; 
in whicli case, the angles and edges w'ould haA"o been wtwn off 
by attrition, which is not the case, 

9#. SpineU —Spinel, chrysoberyl, and garnet, have l?eet\ 

lately referred to the rhomhoidal system. 

27. Andaluaiic, —Andalusite and chiastolite, and proba¬ 

bly alw) pinitc, belong to the Corundnni group. 

28. Bcrnelms on the Bhzepipe.-'-~‘Wc: have lately received a 

copy of Berzelius’s woik on the blowpipe, which is by far the 
most valuable treatise of the description hithc.'td published. In¬ 
dependent of the valujiblc detmls in regard to tlie blowpipe itself 
and its uses, it abounds ii^ curious information in regard to many 
minerals. We intend to get it translated for the use of chemi¬ 
cal mineralogists. ^ 

29 . Sapphirinc .—The Sapphirine of Gieseck^ discovered by 

him in Greenland, knd trhose hardness and specific gravity re¬ 
fer it to the corundum group, contains, according to Stromeyer, 
the following constituent*parts: Alumina 63.1; silica 14.5; 
magnesia 16.8; lime 0.3 ; oxide of iron 3.9 J oxide of manga¬ 
nese h.li ; loss 0.4 = 99 . 7 . ^ , 

30. Native Hydrate ^Magrwsia.^’Stiitbmcycr^ in his,lqj.e]y 
published ve^'y valuable volume of cliemical analysis of minerals. 

r c 2 
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gives the following as the constituent parts of native liydrate of 
magnesia; Magiiesia =. 68.945 ; oxide of manganese 0.637 ; 
t)xido of iron 0.116; water 30.903 =r lOO. • 

r 

31. EudkJAte .—Amongst the many curious minerals disco¬ 
vered by Giesecke in West Greenland»one of the most interest¬ 
ing is that described under the name Eudialite, and w^hich ap¬ 
pears to belong to the garnet group. It contains a considerable 
{x>rlion of areon eartlr,—-a substance which has hitherto been 
found only in the gem named Zircon; and, what is remarkable 
in a mineral of this description, a large portion of alkali. The 
following is the analysis of Stromeyer : Silica 53.335 ; zircon- 
earth 11.102; lime 9.785.; natron 13.822; oxide of iron 6.754; 
oxide of manganese 2.062 ; muriatic acid 1.034; water 1.801, 
^99.685, 

32. Sodalile. —The sodalite of Greenland appears to belong 
to the scajx)lite tribe. 

33. Mcionitc. —Arfw^edson, a pupil of llerzelius, published 
hilely an analysis of ineionite, according to which it appem-s to 
contain 21.40 parts of jx)tash ; but Stromeyer has rendered it 
pfolmble that the Swedish chenjist had analysed a variety of leii- 
cite in place of ineionite; and he himself ^vet. the following as 
the result of his analysis of meionite, which agrees nearly with 
that of Gmelin : Silica 40.531; alumina 32.726; lime 24.245 ; 
potadi, with natron, 1.812 ; oxide of iron 0.182 — 99.496. 

34. Lievrlte .—Although we already ^ssess two analyses of 
the lievrite, one by Vauquelin, and the other by Dcscostils, yet 
as these differ from that lately published by Stromeyer, we shall 
here state the result of his analysis: Silica 29.278; lime 13,779; 
alumina 0.614; black oxide pf i<on 52.542; oxide of manga¬ 
nese 1.587; water 1.268 = 99.001^ 

* i 

35. PMunite^ The hard Fahlunitc of Fahlun in Swe¬ 

den, the SteinheHite of Finland, and-the Bichroite of Bavaria 
and Green land,•'appear to be varieties of the same mlnenil. All 
of them have'beeu analysied by Stromeyer. In his lately pub¬ 
lished memoir, he gfvaa thd following as the constituent parts of 
tho> Bichroite of Gref^nd: Silica = 49.170; alumina 33.106; 
magnesia 11.454; oxide of iron 4.338; oxide of manganese 
0.037H water and loss 1.204 = 99.309. ■ ' 



Natural HUtoty — Mineralogy. ' !293 

36. Apopfiyllife. —The ajx)pliyllite of Grccnl^ind, according 
to Stromeyer, contains, silica 51.8564; lime 354205; potash 
5.3067 ; water 16.9054 = 99.2920, 

37» Heavy^Spar .—Stromeyer h«ts published jpi analysfe of 
the lioavy-spar of Nutfield in Surrey, from which it ap^icars, 
that it contains no sulphate of strontlan ; and further, tliat the 
proptjrtions of the earA and the acid are nearly the same as in 
the artificial sulpliate of barytes. This latter fact, Stromeyer re¬ 
marks, is of importanc*#, from its shewing that natural combina¬ 
tions of bodies are constituted according^ the same fixed pro¬ 
portions as those wliich arc formed artificially. 

38. Strontiwnite .—The strontianite of Braunsdorf in Saxony, 
which was for some time arranged as a vaiiety of arragonitc, al- 
, ways contains a small portion of carbonate of lime, generally 
rvboul 2.2 in the hundj’cd parts. In the analysis of the stron- 
lianite of Strontian, as givem by T)r Hope and Klaproth, no 
mention is made of carbonate of lime. The late experiments 
of Stromeyer, however, prove that it contains a considerable 
])ortion of that salt Ills analysis is as follows ; 


Carbonate of Strontian, 

93.S109 

Carbonate of Lime, 

e.l66B 

Carbonate of Manganese, 

0.0982 

Black Oxide of Iron, 

a trace. 

Water. 

0.0755 


99.8502 


It is probable, Biowever, that_varieties oi‘ the mineral of Stron¬ 
tian may occur without carbonate of lime, ‘a? it is imjjrobable 
that so large a portibn of this salt could have escii|>ed the notice 
of chemi.sts so distinguished for accuracy and skill as Hope and 
Klaproth. 

39. This ftmiarkable mineral occurs in beds 

of rock-salt at Ischel in tipper Austria. It was first consi¬ 
dered as a variety of anhydrite; but a more accurate exauii- 
mdion of its external characters have proved, that it is not only, 
ver 3 { different from that*mineral, but from^all others liitheruf 
de^ribed; and its remarkable chemical comjMsition, as ascer¬ 
tained by Stromeyer, is an additional proof of the accuracy of 
this.opinion. The following is the JJfesnlt of StromTyer's ana- 
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Sidphate of Potash, 

27.634f 

Stdphate of Lime, 

28.4580 

Anhydrous Sulphate of Lime, 

22.2184 

Anhydrous Sulphate of Magnesia, 

,2(L0MT 

Anhydrous Sulphate of Iron, * - 

0.2i>2T 

Muriate of Soda, ... 

0.1910 

Muriate of Magnesia, 

0.0100 

Oxide of Iron, 

0.1920 


99.0315 


From the above analyses, it appears thaj tl|e constituent parts 
are united together eiactly in the proportion of their etjuiva- 
lents, thus proving that this mineral is not an accidental inter¬ 
mixture of salts. The polyhalite is farther remarkable, on ac¬ 
count of the sulphate of potash it contains, and'in this respect 
it is eminently distinguished from all analogous mineral species, 
for, with exception of natural alum, this salt has not been found* 
as a regular constituent part of any other natural siilt. And, 
further, as the polyhalitc occurs in a bed of rock-salt, tliis con¬ 
stituent part, the suljiliate of potash, is rendered the more re¬ 
markable. 

40. PicropliarTnacoUie contains, according to Stromeycr, 
lime, 24646; magnesia, 3.218; oxide of cobalt, 0.998; ar¬ 
senic acid, 46.971; water, 23.977 = 99.810. 

41. Recent Iron-Pyrites .—Professor Tdcinecke observed on 
die Tolauer Heath, near Halle, tables of an inch in breadth of 
iron-pyrites, intermixed with reeds, and ^hich he observed con¬ 
tinued to incrcase^in size, thus proving their new formation. 

42. Fossil Skeleton, of the Mmmnoth entd Elephaiit ,—^An 
immense skeletoit of a mammoth, and pnother of an elephant, 
have been dug up, in the district of Honter in Hungary. 

43. SaUn-Spar has been obserfred by Mr Morse at Glen’s 
Falls; it is in thin, delicate, but cx4(^sive veins, principally in 
tile fallen rocks below the bridge; generally'it is pf a brilliant 

, white, but sometimes it is black, although still retaining its fi- 
'tirous structure. Crystals of Bittersyaih^ well defined and glis¬ 
tening in the blacic limestone, occur at Glen’s Falls.— Silliman's 
American Journal. ^ ■ * 

44. ^ Native Vclkno Oxi^.lc Tnngsicn-^Ocoox^ iiicrlisting 
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tlie ferrugiilius tun^en*of Mr Lane's Mine, and occupying 
ihe cavities. It is not abundant. It is insoluble in acids, but 
readily dissolves in ammonia, Irom which it is precipitated by 
acids^ white, becoming yg|low.— Id. 

45. Tanialite in Haddam Rocks.--‘lit Torrey wites, that a 
specimen of the granite of Haddam, Connecticut, which he sent 
to Count Wachtmeister of Stockholm, has recently been exa¬ 
mined by Professor Berzelius, and found to contmn tantalite 
in a state resembling that of Finbo in Sweden. The Haddam 
mineral occurs crystallised in small pfisms, in the same rock 
with the chrysobaryh— Id. 

46. The Chrysoberyl of //oddar/i.-—The genuineness of this 
mineral has been admitted by Haiiy, Jameson, and other dis- 

, tingnished mineralogists, to whom sj)ecimens have been sent; 
but Dr Torrey writes : “ The mineral found in the granite of 
Haddam, whicli is generally supposed to be chrysoberyl, and 
which I sent to Professor Gerinar of Halle, for examination, he 
thinks is a new variety of beryl. The specific gravity is only 
2.7. Before the blowpipe it melts into a milk-white enamef, 
and besides it is entirely too soft for chrysoberyl.." In reply to 
Dr Torrey, we remarked, that we imagined the mineral exa¬ 
mined by Professor Geraiar could not be the crystallised chry- 
si»beryl of Haddam, whose character wc suppose to be unques¬ 
tionable. 'Vic suggested that it might be a compact Granular 
mineral, occurring in the same rock, and which we sujjposc may 
be Beryl in mass. Dr Torrey again writes, that he believes tlie 
mineral which he sent to Professor Germar not crystalli.sed ; 
that the latter remarked, it should perhaps be called Granular 
Beryl, and that it is df>ubtless the massive mineral to which we , 
alluded. The chrysoberyl has been recently found at Saratoga. , 
We may mention also, tha^ there is a locality of it in Haddam, 
east of the river, and different from the one usually visited. 
We had specimehs from i)r Dart, two or tliree years ago, but 
cannot name the precise spot.— Id. * 

* 

• * ZOOLOGY. • 

^7, Bowdich‘'s Zouhgkal TPbrA:#.-—Mr Bowdich, the well- 
known African traveller, has jus*t pubUshed three q^ful zoolo¬ 
gical works, intended for the use of travellers and sstxalogists. * 
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The first,^ entitled “ an Analysis of the Natural Ql^ssilkatiou 
of the Mammalia,'" contains a translation of the generic charac¬ 
ters of the Mammalia of Cuvier, with additions regarding the 
pomparative anatomy of these animals. The second part^n- 
tains a general outline of the zoological system of the celebrated 
Illiger, with numerous observations by Kuhl, the naturalist at 
present employed in investigating the ornithology of the In¬ 
dian Islands. It is accompanied with fifteen lithographic draw¬ 
ings, illustrative of the mammalia, the greater number of which 
are original. The second work, entitled, “An Introductifoi to 
the Ornithology of Cfivier, for the use of students and travel¬ 
lers,"" is executed in the same manner, and is illustrated with an 
interesting series of lithogi*aphic drawings, explanatory of the 
internal structure of birds, and of the various pa^jts used, 
as characters in their discrimination and arrangement. The 
third work, entitled, “ Elements of Conchqlogy, including the 
fossil genera and the animals. Part 1. Univalve, with up¬ 
wards of 500 figures," is also deserving of commendatitm, and 
will be found useful not only to the zoologist, but also to the 
geologist. The figures in this part arc superior in beauty to 
those of the two first parts, and reflect much honour on the 
skill and taste of Mrs Bowdich, whose name, wo observe, is at¬ 
tached to them. We have no hesitation in recommending these 
three small works to the notice of the young geologist, and to 
the attention of travellers. The geologist, too, will find the 
tliird part useful in his investigation of tjic testaceous remains 
in the mineral kingdom. We trust Mr Bowdich will continue 
his labours, and execute the other branches in the same style 
with those already before the public. 

c 

48. Orn%thxyrhync%s. —“ I had an opportunity of proving two 
curious, and, I believe, disputed facts in die history of that 
curious ^nuual, tlje Ornithorhyncus i*giradoxus, namely, a tube 
in tlie spur, connected with a cyst, through jvhich a poison is 
ejected into the wound Uie animal inflicts, and which causes 
violent inflammation and swelling, but^^ the consequences are 
not fatal; 2. Thatc the animal is oviparous. I wa$ fortuilate 
in get,ting an iiqpregnated flsmale, in which, on dissectionf I 
^ound an ovum in the ovary about the size of a pea. The 
patives are well aware of the circumstance that the animal lays 



SMa/turtU tU^iory.'^Botany. 597 

two eggs ih its nest *. ’The one I dissected we found in the nest^ 
The preparation I gave to Mr Scott, Secretary to the Honour¬ 
able Comniissioners, so that you may probably hear of it through 
another channel.”-—o/* a Letter from Dr HUl of Liver¬ 
pool., New Sckith Wales^ to Sir G. S. Mackenme.'^., 

BOTANY. 

49- Extraordinary Productiveness cf the Orange-trees (fSt 
MichacTs. —The oranges of ,St Michael are celebrated for their 
line flavour, and abundant sweet j ;ice ;• when left to ripen on tlic 
trees, they are inferior to none in the wdrld. The lemons have 
less j uice than tfiosc t)f some other countries, and the demand for 
them is inconsiderable. The orange and lemon treesi blossom in 
the months of February and March. At this time, the glossy 
green of the okl leaves, tlie light, fresh tints of those; just shooting 
forth, the brilliant yellow of tlie ripe fruit, and tlie delicate white 
and purple of tlic flower, are finely contrasted with each other, 
presenting one of tlie most beautiful sights imaginable. The 
trees generally attain the height of fifteen or twenty feet. T^c 
lisual produi^-c of a g(Mitl tree, in connnon years, is from 6000 to 
8000 oranges or lemons. Some instances of uncommon produc¬ 
tiveness have occurred ; a few years since, J 26,000 oranges were 
obtained f rom one tree, and 89,000 have been gathered from 
ain>ther. These quantities have never been exceeded.— Dr 
Webster. 

50. Dr Jack's Dcicrlptions of Trees of Sumatra and Mrs- 
iacca. —Dr WHliam Jack Junior, .son of Pwwcipal Jack of Aber¬ 
deen, an active and intelligent naturalist, has lately transmitted 
to this country a series of interesting dt;scriptions of Malayaii 
plants, a copy of wJiich was sent to us, and from wliich wc shal^ 
now make a few extracts. 

51. Leucophogcni Mc^iyamim.-^Dr Jack describes a new 
species, under tjie title Leucophogon Malayamm, as occurring 
at Singapore. The thscovery of this species, he observes, is re-j 
markable, as forming p.n exception to the general geographiflpl 
distribution of the Epamdeas^ a family almost exclusively conr 
li^e<l to Australasia, or at least'to the soutliern hemisphere. 

• Eggs of the OrnithOf hyncus were sonic time ago sent to the^innean Society 
of London, .mtl >iicc!nicp‘. of them arc preserved in theit Mufctim,-'*E5. 
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Singapore, situated at the extremity of the Mala^ peninsula, 
and forming, as it were, the connecting link between continental 
or Western India and the islands of the great Eastern Arclii- 
jKjlagb, partakes of this character in ks Flora, which exIyLits 
many remarkable points of coincidence with the Floras of both 
regions. Dr Jack had occasion to observe resemblances between 
its productions and those of the northern frontier of Bengal, on 
the one hand, and of the Moluccas on the other; while the pre¬ 
sent connects it with the still more distaru, range of New Hol¬ 
land. • 

52. Oriental Sasaqfmis.-^lix desciibing a new species of Lau- 
rus, the PartJienoaylon^ a native of the woods of Sumatra, Di* 
Jack informs us, that its fruit has a strong balsamic smell, 
and yields an oil, which is considered as useful in rlieumatic af¬ 
fections, and has the same balsamic odour, as the fruit itself. 
An infusion of the root is drank in the same manner as sassa¬ 
fras, which it ayjpcars to resemble in its qualities. The* wood is 
strong and durable, wlicn not exposed to wet. Dr Jack in¬ 
quires, “ May this not be the oriental Sassafras wood mentioned 
under the article Laurus in Rees’s Cyclopajdia 

53. Rafflesia Titan. —Of this new genus, established by Dr 
Jack, and named in honour of our distingui.-^hed countryman 
Sir Thomas Stamford Ruffles, a full account is given in the de¬ 
scriptions already mentioned. The only species hitherto met 
with, is Uiat described under the name J’ilaa, from the gigantic 
size of its flowers. •^Dr Jack informs us, that it is a native of the 
forests in the interiw of Sumatra, where it v'as first discovered 

f 

by Sir T, S. Raffles, during a journey intp that country in 1818. 
.This gigantic flower is parasitic on the lower stems and roots of 
the Cisisus angustifolia, Roxb. The bud, before expansion, is 
nearly a foot in diameter, and of a deep^dusky red. The flower, 
when fully expanded, is in point of size the wonder of the vege- 
^ table kingdom; the breadth across from the tip of one petal to 
the lip of the other, is little short of thrfc feet. The cup may 
be estimated capablt of containing twelve pints; and the weight 
of the whole is fwm twelve io fifteen pounds. The inside.of 
the cup is of a deep purple, but" towards the mouth it is marked 
with nu*n:^rons ^pots of white. The petals arc of a brick red 
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ccylour. 'i'hc whole substance of the flower is not less than half^ 
an inch thick, and of a flrai fleshy consistenc-e. It soon after 
expansion begins to give out a smell of decaying animal matter. 
Sir«T. S. Raffles sent spliciraens of the plant to England in 1818. 
In the following year, numerous additional specimens were pnj- 
cured from various parts of the country, and an opportunity of¬ 
fered of more minute examination, the particulars of which.are 
given in Dr Jack’s descrijition, already referred to. The greater 
part of these specimens were transmitted to England, together 
with the observations made on the living jplaiits. Some time after 
their being sont’olf, as Dr Jack informs us, a letter was rticeived 
from Sir Joseph Ranks, acknowledging the reeeijitof the first 
speeimens, which li id all proved to he males, and suggesUng tho 
probability of the ))lant being jiara&itic, a conjccluro which had 
already been ascertained to be correc t, by invcbtigations on tho 
Mr Brown, in the last volume of llic l.innoan Tninsac- 
lions, has jmblislied a classical descrijilion of this gigantic flower, 
accompanied with sjilendid coloured figures. 

** 

51. Cam]}lior-TrCi\ Dryohedanaps cawph'ra. —Specimens of 
this tree in flower (Dr Jack observes) were sent by Mr Vrince 
from Tapanooly to Sir T. S. llaflles in 1819. In Sumatra, the 
camphor-trees are confined to the country of the Battas, which 
extends about a degree and a half to the north of the Ecpiator. 
They are also found in Bomec, in nearly the same parallel of 
latitude; and Dr J{jck thinks there arc some in the neighbour¬ 
hood of Singa],)ore and Johorc. This valuable tree, Dr Jack 
informs us, is not known to exist in any other part of the world, 
and on this account, as well as the difficulty of obtaining its pro¬ 
duce, this kind of cafnphor bears a very higli price. It is all 
carried to China, where it sells for about twelve times as much 
as that of Japan. The camphor is found in a concrete state, in 
cavities anil fissures in the heart of the tree. In order to ob¬ 
tain it, the tree Is felled and split into lengths, to allow of the 
extraction of the crystallised masses. The same trees affonj/ 
lK)^h tlie concrete substance ajid an oil, which is sup|M)sccl to%e 
the first stage of the formation oCthe caniphor. The Sumatran 
cain})hor is little known in Eur^:!^', and il wcKild j)erhaps, pr 
jJa;:!; pbsoi’\es, deserve examination, to astcrlain far its 
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"j-Kjrtiea dilFcr from those of the common tiiul. It apjfears to be 
less volatile, and its odour is not so diffusive. 

55. Vanitsh~Trfc of' Rumpliiiis; Sta^naria verniciflua^c^ 
Dr »A^A'.~This tree grows to a considerable size, and is /net 
with in the Eastern India Islands, and also in Sumatra. Its 
wood. Dr Jack says, is of a line dark colour tow ards the centre, 
and the lighter coloured near the circumference. The bark ex¬ 
udes a resin which is extremely acrid, and, ajiplied to the skin, 
causes excoriations and blisters. The jieople consider it dange¬ 
rous to handle any part,of the tree, and even to sit or sleep un¬ 
der its shade. Tliis resin, on exposure to the aiir, soon assiitiics 
a blac k colour, and becomes hard. It is collected and employ¬ 
ed as a varnish, and sells for this purpose at a higli price. Ac¬ 
cording to Uumpbius, it is the tree which yields the slti much 
celebrated Japan lacquer or varnish, and lie considers it the 
same with that of Siam and Tonquin. Loureiro, however, who 
had better opjiortunities of observing the latter, represents the 
varnish of these countries as the produce of a different tree, 
which lie has described under the name Augia. The varnish 
of Siam of Cocliifichina is probably the best; but that of Cele¬ 
bes and Java, which is the produce of this tree, is also employ¬ 
ed for the same purposes, and cannot be much inferior, as it 
lx'arf» as high a price. 

IV. GENERAL SCIENCE. 

c 

56. On the Dutch Trmj Pound.-^^^ In No. VIII. of your valu¬ 
able Journal, p. 449., it is stated, that Mr .^ndersoii of Perth 
demonstrated, that the ori^nal weight of the Dutch Troy pound 
had been 7680 grains. This drew my atthntion, as I liavc been 
fengaged for several yf^S in Avhatever concerns the subject of 
weights and measures in this country.* I leave it to Mr Ander¬ 
son to determine what the Dutch Troy pound been, but will 
venture to give my opinion on what it actually is,—a copy of 

Ithe standard according to which Troy weight in this country has 
b^en adjusted for nearly a century. Ifc Ws taken to Paris Jiy 
Messrs Van Swinden and Afneae, and there by these gentl^e- 
inen and M. L'^ibvre Gineau ciwcfully compared witli the kilo- 
^ gramme. Tnis comparison, when accurate kilogrammes wo e 
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afterwards brought to this country, has tM?eii repeated several 
times, and die Dutch jwund, Troy wei^ght was found equal to 
492*16772 grammes. Now, supjKJsing that one grain Engliah 
Troy is equal to 0,0647508 grammes, wc have 
Log 492,16772 = 2.6921131 
Log 0,0647508 = 8.8112453 

3,8808678 Number is 76tK),95 
0 

Therefore, I concludo, that the Dutch Troy weight, as actually 
in use in this country, is 7600,95 English Troy grains, which 
leaves a difference of 79 graieis in the pound with ,Mr Ander¬ 
son’s statement. The standanl of the Dutch 'I'rov weight, 
which was in use in 1553, in the reign of Charles V., is still 
preserved, and it may be shewn that this .standard underwent 
no alteration since tliat time. This old standard is somewhat 
lighter than that which i.s used now, the difl'erencc being al>out 
288 inilli-grammos in the pound of Dntcli Troy w-eight.”— 
heilcr from. Professor Moll iyf IJtrccltt. * 

57. Deioriations in Mount Prasier. —M. Dubois Ayrne exa¬ 
mined, in 1818, the structure of the mountain (situated bo- 
tw'eon Senes and Lar<igne in the Alps) which is known to 
emit flame, and to produce detonations, wliich aie most fre¬ 
quent when the wind i.^ in one direction. He found that tliere 
were beds of pyrito'^s-chalk, )narl 3 >^ schists, radiated sul})huret of 
iron, and bituminous substances, &c. in J:ljp strata of limestone 
that ionned its sidles, and he supposes that the flames and deto¬ 
nations are produced by the accidental inflammation of hydi’O- 
gen lilierated by the action of water on the above substances. • 

58. 
sac h/ 
cloths 

phate and horate of ammonia, with hora.r, and also some mix¬ 
tures of these sall|. M. Merat Guillot of Auxerres |htls 
^lewn, that the acidufous juliosphate of lime possesses the same 
v>j)rpporty. When linen, musli^, wood, or gjaper, are dipped in 
a solution of that salt, of tlitf specific gravit^S^^ from 1.26 to 
1.30, they become completely incombustible. They he chatj- 
I'^d hv an lntt>nso heat, but they will not burn. 


Method of rendering Cloth incombustible. —M. Gay Lus¬ 
ts found, that the^ most effectual solution.^ for rendering 
inconihpstihle, are solutions (f muriate, sidpkate, fhots- 
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59. Egg's preserved ^QO years .—In tlie wall of a chapei near 
the La^o Maggiore, built more than 300 years ago, three 
imbedded, in the mortar of the wall,.were found to be quite 
fresh- It has long been known that bird‘’s eggs brought from 
America or India, covered with a film of wax, Jiave been hatch¬ 
ed in Europe after the wax had been dissolved by alcohol. 

60. Fatal Acdihnt from the fames of Iron Cement .—In No¬ 
vember last, a smith at Maidstone, was i^epairing the inside of 
the boiler of a steajn-eri|jine, and in joining two pieces of iron, 
he made use t)f a cenmnt composed of sal-ainipoftiac, sulphur, 
and ir(»ii-turniiigs, wliicli }mxlueed .such a quantity of fumes, 
that he was suffocated in a few moments. His assistant being 
at work on the outside, and hearing a struggling noisenvithin, 
got through the oj)ening at the top of the boiler, and while de¬ 
scending to his master’s assistance, inhaled the fumes, and fell 
to the bottom. A workman attempted twice to descend to his 
assistance, but be was so powerfully affected by the effluvia, 
that he was obliged U) desist. A large quantity of water having 
been thrown int<j tlie boiler, the bodies w^ere brought out. 
'^I’he iiiaslor was quite ticad; and his a.ssjsta«t, though he ex¬ 
hibited wane appearance of life when taken out, died next mor¬ 
ning .—Technical licpository^ No. I. ]). 77. 

61. Volcano in the Island of Banda .—An eruption from the 
Volcano in the Island of Banda took place on the 11th June 1820. 
It commenced with a thick volume of smoke^ accompanied with a 
dreadful noise like thunder, and then ejected stones with great 
force and noisp. At night the speet.acle bccailte truly awful, and 
it appeared like a pile of fire, Earthqual^s, and thunder and 
lightning were so frequent, that the inhabitants fled in all di¬ 
rections. After fourteen days the eruption subsided, and the 
inhabitants returned to tlicir homes, although flame and much 
smoke are still discharged from the mountain, f 


62. Ea/rtl^quake at Celebes .—On the 29th of December 1820, 
a ^^cstriKJwe eartliquake took pl€^ce on, die south coast of the 
Island of Celebes. At Boehekqmba, where it did great damage, 
the sea rose sevjs^al times to ^ prodigious height, and theit 
quifelcly fallin**' again, it thus alternately deluged and left tlit? 
*€oast. All* the plantations from Bontain to Boela'komlja were 
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destroyed, the forts at tlicse places were much injured, and 
many hundred persons lost their lives. 


Aht. XXIX. —List of Patents granted in Scotland from 
VJth November 1821 to 5th February 1822. 

22. To Davio Gojiuon of the eily of Edinburgh, at proseiit 
residing at Stranraer, Esq.—For “ certain improvements in the 
construction of wheel-carriages.” Scaled at Edinburgh the 528th 
December 1821. ^ 

1. To Hionry Robeutson Palmer of the Salopian CofFec- 
housc. Charing Cross, county of Middlesex, Civil-Engineer 
For an “ improvement or iniproveinents'in the construction of 
railvvays or tram-roads, and otlier carriages to Iw? used there¬ 
on.” Scaled at Edinburgh the 7th January 1822. 

2. To John Gi.AnsTONE, Engineer and mlll-vvrigln, Catsle 
Dougl;us, in the Stewnrtry of Kirkcudbright, and Sliire of 
Galloway, Nr>rth Rritain :—For an improvement in the con¬ 
struction of steam-vessels, and mode of propelling such vessels 
l)y the application of steam or other power.” Sealed at Edin- 
burgli the 1st February 1822. 

o. To Richard S^.mmers Harford of Elbro Vale Iron¬ 
works, parish of Abciiystrutli, county of Monmouth, one of 
the people called^ Quakers :—For an ihiprovemeiit in that 
department of the manufacture of iron, commonly called Pud¬ 
dling.” Sealed at Btlinburgh the 1st February 1822. 

4. To DoMiNiatTE Pjerie Deurbrancy of Frith Street, 
Soho, county of Middle.jdi, gentlemajj,—For an “ apparatus for 
the purpose condensing the alcoholic stcam.s arising from 
spiritous liquors, such as wine, brandy, beer, cyder, and other 
spiritous liquors, during their fermentation.” Sealed at Edin> 

bargh the 1st Februai^^ 1822. * 

« 

^ 5. To Stephen Wilson of ^Streatham, ;*minty of Surrey, 
Esq.:—For “ certain iinyirovmqents in niachinci^ for weaving 
llgured goods. Sealed at Edinbiirgb tlie 1st Fehnwcf’ 182,2. •* 
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6. To Chatiles Hrodehip of liondon, Esq. reading ia 
(liasgow,—For “ various improvements in the construction of 
steam-engines.'" Scaled at Edinburgh ^ic 5th February 18^2. 
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Achroinalic object-^lasses, on the detf nniiiation ot the radii ot double 
ones, by Mr Hersehel, iJbl. 

Adams, Mr, on an extraofdinarj- cave *n In^liana, i2f). 
yEthrioscopc, invented by Dr WoUadon, 171^—description ot a new 
and portable on» by Mr John Murray, LiBh. 

Aikm, Mr A. his method of j)rotecfin^!: steel articles from rust, 2<J8. 
Air, on the difference between tea ami land, , i r i 

Alphabet, account of « new one, with strings, for the use of tiie bhncf, 

194. • 

*Alpnach, account of the slide of, 3.')S. 

Anglesra, on the Geology of, 

ApopI/i/Uile, analysis of, dpS*. 

Ai'/nrdsm, M. on lithion, 1'2.—^liis ar'lysis of various minerals, J3. 
Arscuintes of copper, described by M- llrotjke, 13^. 

Amphibolcs, on the imalysis of the, I ft. 

Analcivie, analysis oj‘, 14. 

Arsenic, tests for, by I>r Fortcr, ISO. 

Artichokes, on the ancient history of, -fil'. 

Asparagus of the ancients, 2(i0. 

A si rvrnmiical Journtd, 174,—Observations by Colonel Beaufoy, 175- 
Aurora, account of a remarkable one, 175. 

Aurora litnetdis, remarkable one seen in Scotland, 3H0. 

Az(dea, rem.irks (»n, t7. 

Habbage, Mr, on barometrical •observations made by himself and Mr 
Hersehel, at the fall of the Staubbach, 2-1.* • 
ikirlvn^ Mr, on the rrltignetism of red hot iron, .‘ifiO. 

Barometer, extraordinary fall of, at Geneva and elsewhere, 383. 
Baitlc^ajt'e of pure copptt, found in Itatho Bog, 851. , 

lieavjby, Colonel, hi.T astronomical ob.servations, 175. 

Beek, Van M. on electro-magnetism, 83, 2‘20. 

Berzelius, M. on the alkaljrfc sulphurets^ 1.—on the composition of 
the oxide.s of platinum andigold, 9- 
Bloodletting, aecou|t of the mithod of, used in Shetland, 255. 
BUrivpipr, M. Berzelius's worJt on the, 391- 

BonsdurU ’s analysi-s of the amphiholls, 17.—on red silver-ore, ib. | 
Bomdich, Mr, his zoedog^ij^ works, $ 

Bodfdit^h, Mr N. on the comet of 18iy, .379.~-hn the meteor of I8I9, 

Brasicr, Mount, on detonations in,,4-01. 

Brewster, Dr, on vi.sion tlirongh colNured glasses, -on the insen¬ 
sibility of the eye to certain coIouiVj 44*0.—on'a remari^iible auror* 
sf^^t ii#Invcrnesshire, 175.—on a remarkable dicliroism in tourraa- 
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line, 177*--on sulphato-tri-carbonate lead, 183.—; m calc-sinter, 
l83.-~<on a new mineral from Aachen, 184.—on a teinoscope for 
altering the lineal proportions of objects, 334.—on refraction with¬ 
out colour by two prisms of the same refractive power, 336.—on 
Leelite, 375.—on the effect of heat on rubies, 379- 
Brewsterite, a new mineral described by Mr Brooke, 11?. 

Brooke, Mr hi. J. on Comptonite, Brewsterite, Heulandite, and Stil- 
bite, 112.—on the arseniates of copper, 132. 

Brookedof/i, Mr, on a new method of drawing wire, 294. 

Brown, Captain S., on the Trinity pier of suspension, 22- 
Brunei, Mr, his pocket copying-press, 293. 

Burg, Chevalier, his observations on the eclipse of 7th Septemfjer 
1820, 174. 

Blitter, Dr, on the insentibility of the eye to certain colours, 135- 

C 

Cabhage-plcnt, on the ancient history of the, 126. 

Calamine, Electric, analysis of, by Berzelius, 388. 

CaJe-sinter determined to be true calcareous spar, 183- 
Calcului, account of a remarkable one, 377. 

Camphor, ob-servations with, by Mr J. Murray, 181. 

Camphar-tree described, 39.9* 

Caoutchouc used for protecting steel article.s from rust, 298- 
Carrot, on the ancient history of the, 262. 

Cast-iron, on its apj)arent conver.sion into plumbago, 387- 
Cave of Kirkdale, in Yorkshire, S90. 

Cave, account of au extraordinary one in Indiana, 29. 

Cdcbcs, earthquake at, 402. 

Chamisso, Dr, on the Coral Islands, 37.—on the volcano de Taal, 119. 
Chondroditc, analysi-s of, 388. 

Chronometers, on the effects of magnetism on, 238. 

Chrysoberyl of Haddam, 39.5. 

Clocks, method of lighting them with ga.s, 192. 

Clocks with pendulum.^, history of their invention, 197- 
Cloih, method of rendering it incombustible, tOI. 

Comet of I8I9, its elements, 378.—its supposed transit over the sun, ih. 
Compass-needles, on the best kind of .steel and form for them, 177. 
Comptonite, ob.servations on, 112. 

Congo, observations on, 62. 213. 

Coral Islands in the Pacific described, .37. 

Crabs, on the dark brown streaks on the sea produced by tliem, 195, 
Crinoidea, on the natural history of the, 186. 

Cryolite, account of it by Si" C. Giesecke, ^41. 

Crystals, on the determination' of certaii^ secondary faces in them, 227. 
Cucumber, on the ancient history of the; 26.5. 

Cumming, Rev. J. on a remarkably.’: hiima.") calculus, 377. 

‘ D 1. 

\ 

Darkness, account of art extraordinary, in the United States and Canada 
in November I8I9, 266- ' t 

Detonations in M^Y'-ht Brasier, 401 
Dewey, Professor, his meteorologval observations, 3.51. 
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D'Ohssons analysis of chondrodite, .“ISS. 
Dm, Mr David, on Azalea, &c-, 47- 


• . E • . 

Earthquake, account of one at Zante, 19—at Inverary, Cele¬ 
bes, 402. • 

Eclipse of the sun on the 7th September, observations made during it 
by Dr Traill, 16’7.—ditto by the Chevalier Burg, 174. 

E^gs preserved 300 years, 402. 

Eleciricihi by contact, observations on its production, 32. 
Electro-magnetic experiingntvS, by MM Van Beek, Van Rees, and 
Moll, 83, 220. • 

Elrctru-magnrtic apparatus, by Mr Faraday, Vl<). 

Erinetm, monograph of the genus, 71 • 

Eudtjalite, analysis of, 392 . 

Ea'peditim, Arctic Lar b account of the progress of tlie, .31*4. 
Explosion, on the spontaneous, of chlorine and hydrogen, 180. 

on tHh insensibility of the, to certain colours, by Dr Butter, 138. 

r 

Fahlunite, analysis of, 3;)2. 

Earadaij, his new electro-uiagnetic apparatus described, 17S, 22% Note. 
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